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FINAL SUPPLEMENTAL ENVIRONMENTAL 
IMPACT STATEMENT — WILLOW MASTER 
DEVELOPMENT PLAN 


Lead Agency: 


Cooperating Agencies: 


Proposed Action: 


Abstract: 


Further Information: 


U.S. Department of the Interior, Bureau of Land Management (BLM) 


U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, U.S. Environmental 
Protection Agency, State of Alaska, North Slope Borough, Native Village of Nuigsut, 
City of Nuiqsut, and the Ifupiat Community of the Arctic Slope. 


Construct the infrastructure necessary to allow the production and transportation to 
market of federal oil and gas resources in the Willow reservoir located in the Bear 
Tooth Unit (BTU), while providing maximum protection to significant surface 
resources within the National Petroleum Reserve in Alaska (NPR-A), consistent with 
BLM’s statutory directives. 


The Willow Master Development Plan (MDP) Final Supplemental Environmental 
Impact Statement (EIS) contains one No Action Alternative (Alternative A), four action 
alternatives (Alternatives B, C, D, and E), and three module delivery options (Options 
1, 2, and 3) to support a new development proposed by ConocoPhillips Alaska, Inc., on 
federal oil and gas leases in the northeast area of the NPR-A. In August 2020, BLM 
published a Final EIS for the Willow MDP Project and in August 2021, the U.S. 
District Court for Alaska (District Court) remanded the EIS to BLM to address 
deficiencies identified by the District Court. This Final Supplemental EIS addresses the 
District Court’s remand decision and expands the range of alternatives analyzed. 


If the MDP as proposed is approved, the Proponent may submit applications to build up 
to five drill sites, a central processing facility, an operations center pad, gravel roads, ice 
roads and ice pads, one or two airstrips (varies by alternative), a module transfer island, 
pipelines, and a gravel mine site. The Willow MDP Project would have a peak 
production potentially in excess of 180,000 barrels of oil per day over its 30- or 31-year 
life (varies by alternative), and would produce up to approximately 629 million total 
barrels of oil (varies by alternative). The EIS describes proposed infrastructure and 
potential effects on the natural, built, and social environments. The action alternatives 
discussion includes existing lease stipulations, required operating procedures, and 
proposed mitigation measures to avoid, minimize, and mitigate the potential effects. 
BLM will decide whether to authorize the Willow MDP Project, in whole or in part, 
based on the analysis contained in this Final Supplemental EIS, as well as other permit 
review processes. 


This Final Supplemental EIS analyzes the following resources in detail: climate and 
climate change; air quality; soils, permafrost, and gravel resources; contaminated sites; 
noise; visual resources; water resources; wetlands and vegetation; fish; birds; terrestrial 
mammals; marine mammals; land ownership and use; economics; subsistence and 
sociocultural systems; environmental justice; public health; and wilderness 
characteristics. 


Contact Carrie Cecil, BLM Alaska Project Manager at (907) 271-1306 or visit the 
Willow Supplemental MDP EIS website at https://eplanning.blm.gov/eplanning- 
ui/project/109410/510. 
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Willow Master Development Plan 
Final Supplemental Environmental Impact Statement 


Dear Reader: 


The Willow Master Development Plan (MDP) Final Environmental Impact Statement (EIS) was published in 
August 2020, followed by the Bureau of Land Management (BLM) and then Secretary of the Interior signing a 
Record of Decision (ROD) in October 2020. However, in August 2021, the U.S. District Court for Alaska 
(District Court) remanded the EIS to BLM with instructions to address National Environmental Policy Act 
(NEPA) deficiencies identified by the District Court. This Final Supplemental EJS addresses those deficiencies 
and includes an expanded range of analyzed alternatives. 


I am pleased to present the Willow MDP Final Supplemental EIS for your review. This Final Supplemental EIS 
analyzes a comprehensive suite of affected environmental resources and environmental consequences and 
analyzes a no action alternative, the three action alternatives from the 2020 Final EIS, and a fourth action 
alternative (Alternative E), relating to a new development proposed by ConocoPhillips Alaska, Inc. (the 
Proponent), on federal oil and gas leases in the National Petroleum Reserve in Alaska (NPR-A). The Final 
Supplemental EIS also addresses three sealift module delivery options using either state submerged lands or the 
existing Oliktok Dock; any module delivery option could be coupled with any of the four action alternatives. 
BLM has identified Alternative E and Module Delivery Option 3 as the preferred alternative. This alternative and 
module delivery option provides for the protection of surface resources identified through public scoping and 
public comments. 


The decision to be made from this EIS process is whether BLM will authorize the Willow MDP Project, in whole 
or in part, based on the analysis contained in this Supplemental EIS, as well as other permit review processes. 


The analysis of the alternatives and module delivery options is informed by public input gathered from the 45-day 
comment period on the Draft Supplemental EIS. The BLM held public comment meetings on the Draft 
Supplemental EIS. Modifications to the Final Supplemental EIS were made based on public comments, 
cooperating agency coordination, consultation with Alaska Native Tribes and Alaska Native Claims Settlement 
Act corporations, and the BLM’s internal review of the EIS. Consistent with 43 CFR 1503.4, the BLM evaluated 
all substantive comments received during the public comment period and responses are included in the Final 
Supplemental EIS. 


The Final Supplemental EIS may be accessed on the internet at the Willow MDP EIS website at 
https://eplanning.blm.gov/eplanning-ui/project/109410/510 or to request a digital copy, contact Carrie Cecil, BLM 
Alaska Project Manager, (907) 271-1306, BLM Alaska State Office, 222 West 7th Avenue, #13, Anchorage, AK 
99513. Persons who use a telecommunications device for the deaf may call the Federal Relay Service (FRS) at 
(800) 877-8339 to contact Carrie Cecil during normal business hours. The FRS is available 24 hours per day, 7 
days a week, to leave a message or question. You will receive a reply during normal business hours. 


A ROD will be issued no sooner than 30 days after publication of the Final Supplemental EIS Notice of 
Availability in the Federal Register. 


Thank you for your continued interest in the Willow MDP EIS. We appreciate the information and suggestions 
you contributed to the analysis process. For additional information or clarification regarding this document, please 
contact Carrie Cecil, BLM Alaska Project Manager, (907) 271-1306. 


Sincerely, 


Dag) ae 


Steven M. Cohn 
State Director 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


This page intentionally left blank. 


Abstract IV 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


Table of Contents 
SOAR: EY DIRVAE: AS) ONAN 2d ING GAT pat a Pee ee AP na AO ER i ee ee een ne oe eee ES-1 
1.0 INT ROD OG ONSAN DD PURROSE AND INE ED tyme, dre scr cet coer certaccr eee cee taeenh. cdr eta covslnahscevebdensediacavese 1 
1.1 Environmental Impact Statement Process and Changes Since Publication of the Final Environmental 
Esha Dac CS LaALC TNE Tt Gaeewerme nee cere Mee Ser teen ate Neri RA Ra eveeiieay om Mile minors y Paver duo Tu pute eM ih Ae Leos SU Seats 1 
1.1.1 Reason for Development of the Supplemental Environmental Impact Statement* ......0..0.. eee ] 
[ple eee Chances cOune Nationale nvironmentalPOlcyenCt games ete. meet treet ore halts oacscactsehs oe caer esen cede 1 
Veie3. Project, Revisions since the Final EnvironmentalsimpactiStatement™ accc-ssot2.c-0-0--.acs0c---eeeecaeanteepeseseee 1 
TRPmme IOC UGE On gier rene iter te cre ae ee er ere Te meee re Meee Rte Sy far coeel tele real Os Metaegtivedeenesd 1 
Pome NaitonalbbetroleumeuReserve invA laska: gems ee rates win creas mente eee Meee tara ace lee saese anaes Sateevorsoanteceteunce 2 
PARE UL POSCIATICINCCCsy ett cites pana saus cates nee Rak etree ee ete eR ER A tne eA TRL CRUSE Girne SerMMea eros Padacosbbasaseedunins sas 2 
IAS UO CISION TOO CAV IAC Cees eee caeteee een ne Br OEM tee Meee GR ee, AUREL Soo ace cee entieseesneees 3 
[Pm Dev ClOonment FOC allOnn ETO] CCIRATEA \atre emit ante teete aerate ake cen teae aati sence Mee ALCS ent caso saneaseads 3 
EGR OOPelall NGO NO CHCICS Ham ce ere cheese ee nee anc earn NE, here, ME cou serne Mees 2210 hpdctaeeecasehens cosa eeh 3 
SO) UCT RA CCI CICS enti t-te rca ha ease eats enn ea eM RAN Te, RO UCRED. A rec. Reales Au ScOe Iu cout Simpson febas beset 4 
Ie Se CTIMICCiOM ALL MOLILICS ee ee eee eee ree ek ene een ee teen teen mn CME LIL aE Wc oSes set plate ekanheun eae 4 
OMe NLOnMaleS COMI OraTIGASUDSTAN UVic g SSUCS. area eames raene conte meemmaa eben te Sera) sth area Poe ve. 2Acerscn vaya raemaceee- tees 4 
Pe lORC onsultatiommand Coordimatiom teen. ctcs scene tear eee eee ate ee See ac ese. tees cece dec edee nociscbdete ebiatenionntenli 5 
POs ndanceredss Peclesy ACU ONSUllatl Om tarasen ween cee ee te AEC e onc sah ans ests dateas sd auene donee se etorten onde 5 
1.10.2 Magnuson-Stevens Fishery Conservation and Management Act Coordination.............:esceeseeseeeeeenees 5 
1510 3eeNationaliistorc-Preservation Act sectionsel 0G:C onsultationiccsss cess te ce tet ares tek acer te <nsc0) cakes saseroanen 5 
PL Ora maNatine GC OnStlL atl Onis tar .c nec eeestan eee ret ae remem enema ate NEO reas acuse ction: Aiskakavohasscaseswetsesaseeatiese save 5 
1.11 Compliance with Section 810 of the Alaska National Interest Lands Conservation ACt .........::eeseeseeeeeeeee 6 
2.0 Fal Gt RDS cesses Biea cogent pnt donc a GSTs SeICORE Caso Se och Sasson oe oe ta ae See ec Ron ere 7 
PASI, ~ ARDUERSS SNUG NCL OA crcoscc asd ace SB CR GORE ONT Bone aU SENSE Sao ORC RECO ERO AE ney eS 5 Sh Ne a y 
Pe meAWetnalives Developments es see tree rence tome me Cleese mee Memmi ete een ret Samhita fone Scd cates it bcwducdodectedctbsuacses ii 
2.3 Alternative Components Considered but Eliminated from Further Analysis? .20..c.010.2.0..-cccctesecsenceneceenosseee 8 
Demme eaSOnable, Rane er le NILCIN All Ves ements een ie aman rae me Rear Ee Msn eae PAN. cad bivcncuse seeasivevenensehsoeis 8 
eae PCE ALT VRAIN OL ACUIOL a seem comme meme re retnn Wer Meany rates Me tases san erotics teeny sss eeash an dostertsoncdeeh sos 8 
Date mee ANeTH AVON sPLODONCIILTS PLO]ECL: meee mentees ner ea een Sea eC MN A AoE 8g Siass ue ath ada 8 
pea meee Alternative © Disconnected [nivel dROAds sere maremen cere teer ete. ea eee ene ae tieee caer Beene wee eetet de evoca see natn es 9 
Prater NILEENat Ver) VL ISC OUMCCLEC PA COES 5 sean en aetnnner ese nnae tomate Neementy NPE nN MGT rsa PR e shou nk asocuneesceccesoens 9 
Daa Nitermativera bnree-radea.itemative (kourth Pad Moterred \aece, eraser cetteecescceaeseaccnectecs. ces Cosees secede rs: 10 
PS eerrolect Components: Common 1004 leAction A IetiiatlVesmaer st tes eeree a eerie seas ere ee nc ave sav eee cede ees dusae 1] 
pee erovecuiacilities‘andeGraviclih ads mamta. sea aesmet eee nen Merce cerns Reo esevetsteses ose scanreessosvenssees nse 1] 
DIES ep) ABST STE) TE IS ates dbp iced toch aa lee a SOc eR eee SOS ORR ae ee ee cee Cec Peet ot CPE EPR oe 13 
eo MAC CESS LONG, PTOTCCUDATCA saan eee aie ta ee Oot etre NON ec eRON, Sen RUM scstle fens eatedonssacaebes 13 
Pe tAmem Other ntrastructure amd WUilities pene eee teeter Nees emt ee Ga Uo conten etna tesca sued? Sect oy tea seteseateese 15 
DEST MY AUCTRS CULCE STATIC! LSC wee ea reeeteteeen erammnmenen eee san mms east aads SeSaMe Sey eyes nbs estar: gUk ANS cds duoeowesoue 18 
Pas OMECICAVC MIVIITICR Ile abrarm ae ie meester emmy saan RNa ed use Ate ere EN, NR MO GRR As Secccruesctenuc dove ceees 19 
Pe imme EF OSION, ATL Ut. CONTE Olena eine Mematenene rte ne enna ee eae Doerr een aoa Cea aee Seatac hac ae. tena Padsoteesetceanetes 20 
Per mem Pill Preventiomand RESpONSc emma seers erent tere cee Cet en ceceaders set dec seanstnetecesasesnieswess sMeseceosee ons 20 
Dame Abandonment and ReClamMiarlOm myers retenre tesa ears haan sare teed nese oarse Stace fe aatatsatsceesaseceeeecenes snaas 21 
Pe SRM OC UCC ULeLANC OG ISUICS ee een earn tee tec Meme Meee eee etarae sy uoaae. ceeecuics ach cst dada vatresSustae’ cnet oesuas 21 
Pp Sele Project nirastructure imo pecial Areas, tee nema ert at eicessaltestesatcceeatoosseocoateasiecesesso-sencsoece succes sees 23 
2.5.12 Compliance with Bureau of Land Management Lease Stipulations and Required Operating 
PEC CCUUTCS ORM rete nee man eee tee nM Come ate eD ON acon aree.S Pogst cae venice ate feces ceaetceroeanosea secs 23 
De ee Boat RampsatOr.s UDSIStEN Col SeTSx tee trees eran sriaate Mea ete heeaee es so scesor ce sceetta See adoaagebsesseatarseisonstehssibe> 24 
PEOMScaliibMOdule Deliver ya DUlOnSiertctrrt corer ett ae recta ate ono Pe Eh tos Gadescs vot coacseeesahcanasensedesestoee 24 
2 OO piionm LeAtigara PomteVioduleylranstersls and see at etre sat tat estate bocssssocst ests scocUstaaevesescsonsoone 24 
Zo emo pion” «Pomt LonelydModuledl ranster Slam die scenes tse ey corer eect se tonsiarsot.seccoree foecentwcteeecnsenewnonsuvese 24 
PAGE NO DULOIIeS } COlVINIE RIVEr, CLOsSii Otter terer nett ace renee nce gstssean sath ote se cstercnvnoncecte-seursccenspnesioe 24 
2 ie ComparisonomAction Alternativesand Module Delivery) Options” cute-...c-cs. tt -tasesn.scsesscsct ons vasucoesssseosaseenes Ds 


Table of Contents i 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES .........c:ccccsecceceesceeeeeseees 28) 
3,1." Introduction-and Analysis Methods* 2275 .nacss..s- cteceetees neotenic 33 
3.1;1 > Past andsPresent:ACtions?..:622..'5..icc<cs2)-¢hoetens cacoecrsaces dee eee ceeene ee 33 
3.1.2" “Analysis Methods” ss. :csucossdoniadecduntpuceesaateeseenenees seers ae eee ae Go asee eee a eee eee ae ee 34 
3,103" © Traditional Knowledge 12 io.22.055 cast ee een oe see eee eee sate A ca eee ae 34 
3.2 ,Climate.and Climate Change: ..c¢gacv-acossescccote-ua Sterne a ac tae een me ne ae en 34 
3.2.1- Affected: Environment” ..02e8,.62csiely Were ee, ee 34 
3.2.2 Environmental Consequences: Effects of the Project on Climate Chenee: 2 ih ge Seeger cats Seana ee eae 38 
3.2.3. Effécts’of Climate Changevon ithe Broject eirccc..c:c2c eee aeeneeeneeen 56 
3.2.4  Unavoidable Adverse, Irretrievable, and Irreversible itectS:...0 ee oy 
Bide Ale Queallit ysis. cacacssedon seca Sha nce88y ac edeadote Paves ods scale dane ae Ree ce Re et 57 
3.3.1. Affected Environment 9%22.o5..hecessssdcvcess-dadusaseonaster co: ote eee een ona on 57, 
3.3.2. Environmental Consequences gic, cx createseeesseeescsceteaeest eas ee eee 61 
3.3.3 Environmental JUStice* « sicaccscssssostsoeteosssiecdgososetecssvaneessee tere eee ee ee 80 
3.3.4. Unavoidable Adverse, Irretrievable,and Irreversible Effectss....0. eee ee 81 
3.4 Soils, Permafrostyand Gravel ReESOULCES ¢s1eccss:.sssosssssd-cesesees utes ee 81 
3.4.1. Affected Environment? 5.00.28 ccasesccdleshasediacessoecnnses succoueteescesesseeseree oar ne 81 
3.4.2 Environmental ‘Consequences x. 5s.220.-0n0.ccep-nacteene tee eet ie eo On ee ee ee 82 
3.4.3  Unavoidable Adverse, lrretrievable, and Irreversible Effects a ee 94 
3.5 ~ Contaminated Sites cds: ohiateensi dented sssocegdheeuaasedcase se yendeoetee Rete esl Cee 94 
3.551, “Affected Environmment® 00 5e/ 50%: scclacsssbccssveee se asses Reet 94 
3.5.2, Environmental. Consequences, :sc.cceceecccccessotectens fee etree rane ne 95 
3.5.3 Unavoidable Adverse, Irretrievable, and Irreversible Eftects'.....:.5a eee ee 95 
can (0) [cl on one TUM Aine Pactra NEAR REED APREDER REN PW antes dts oro tes Mates tess Se cracatnntiviecsandenmn aus 95 
3.6.1 Affected Environments. iisseiecicd.scicssteetocs eset e eeeeeeee 96 
3.6.2 Environmental Consequences: 1c. ,.0e:cc.-teetecasecseceecees terest oF 
3.6.3 Unavoidable Adverse, Irretrievableand Irreversible Effectss-.5-. eee 106 
3.1 . Visual Resources i date tiudisccne tlie es ee ee 106 
3-7:1 AffeetedsEnvironiment? Ae... ceccsccsssccssccaccasse Soreness ete ee ee ee 106 
3.7.2 / Environmental Consequences \2:.c:scsu secesnce acer caces eens tet a ees eee ie 107 
3.1.3 Unavoidable Adverse, Irretrievable and Irreversible, Eftects #22. eee eee Lt5 
3.8 Water RESOUICES i. siciecisiescecssctensnscsucdensthstcde- cesses ghee ete eae tee ee ti) 
3.8.1 Affected: Environment 15. ssccccssenccusotve tc oeecsae eee eee ee 115 
3.8.2. Environmental Consequences s.ceaccuaeeseiesneten re ene ee 122 
3.8.3 Unavoidable Adverse, Irretrievable, and Irreversible Effects <..+..0-- ee 145 
3.9 Wetlands and Vegetation. .x1./.s25 <ateeusscs-geactcceseteeeseteccc ce eet tere wee aan ee 145 
3.9.1 \ Affected Environment? \ocscccncccoe op ees eee eee 145 
3.9.2. Environmental Consequences) a:cesecccesccesecet ees tens eee 147 
3.9.3 Unavoidable Adverse, Irretrievable, and Irreversible Effects :.c.c.......:-....2-e ee 162 
BLO. Fish ssscssacinensdediedes/aoesexenachetcucsedevas sobeave ee aeawet vedokael deecse vse cee ee ne ea ee 163 
3.10.1, Affected Environment 2525 iiccassctscescso4e.sorosucrsstcosstee aoe cee 163 
3.10.2. Environmental Consequences 25.) syedsse. chal tacces Rate eee ena ee 167 
3.10.2.6 Alternative E: Three-Pad Alternative (Fourth Pad Deferred) * 4.4... ee 183 
3.10:3 Unavoidable Adverse, Irretrievable, and Irreplaceable Effects 10..0-- 2 a oe 190 
BLD, Bitds* o.....cccestijaneodatonanvnedestusdamonevel beep decane aeces cates Meets ee et ae 190 
3.11.) Affected Environment o.6../.ccseecsinstussevnte oid eae eee ae 190 
3.11.2 ; Environmental Consequencesiz <-ccs-c.c.tere menses uses seessae sete eee ee 193 
3.11.3 Unavoidable Adverse, Irretrievablexand Irreplaceable; Eiftects es cee teen eee eee 222 
3.10 Terrestrial Mamimals)s.:...cc.csnccsseccccssesocobtcsiet sccicnGeckt ce steies see meres ett ate a ie ie eee Up: 
310.1 Affected Environment 22.0..0.5,.1.dpecconssssnaccttasdetes hte cee eee ane 
3.10.2. Environmental Consequences © 2ies..sccp ste vnc ceeete Senne Eee teen 2S 
3.10.3 Unavoidable Adverse, Irretrievable, and Irreplaceable, Eftects:.2- ene eee 247 
3.13 Marine Mammals .........2.s.ccsonsanoeovserevsisnsskusvecssosaste sosness Oy ee eeeaaate Ree ae ee 247 
3.13.1, Affected Environment™ 4..2cjecee sneessectseneme st vscsetese eet ceen tae 247 


Table of Contents rt 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


Sabo me aMCOmINeN tac ONSCCUCTICES sieves ate aerate ee Rete ta nere caters esos nana ee es doev cepa des sadteddeacess vests. 23 
eibemUnavoilavlesAdvetse, lnretrievable, andilrreplaceaDle se 11eCt Sass eee se nestest 5-1 Mee os os conclowee Jenene soneae 278 
RUM CAsNA OM IREES ID ANC LIS peters ae ccc ths wesecres meat Coe OTe a CoAT eee CELE es PE RUHR estas Sade domed casuanion 278 
Same CLCCM eC VAT ONUILCTIL pean ent Rage net teem Canes Pa Meee ne ete es Secen vac e ee aR NCL cy csc at adeane nes oes 278 
Bi ee eV iTOnimental CONSCQUCICES Mice. te toa eeee mom mer eet eee cee ree ccc a etaat ness se on aste. false askrtinsansaueesesctese® 280 
Sf oe Unavoidable Adverse, ltretrievable, anduitreplaceables MitCCtS:.1e-stees-c Sine cess piso .ec-etnessvecsececeveseese 287 
Ea om COD OMICS rete rien ean eee tee ad hes Siar emenne Ne here anne ere ee A oe ee tek eaten wet ty ov Svsacses gevone ders ssee ites 289 
Salaam A Ure CCGG AL VIT ONIN CTL. Menara se fe mete aoe ese meer tree meee ette vere eMGL OM oe MEN Sob cress sonal Ne baesRsoaeveoes es 289 
Cet oe ame Vir ONIMen( a ee ONSCC CICS cent. ne tae enter Oemnne Senet MMe tae FCN Aeon en caatec codices decd tedsase ss 293 
5715.35 Unavoidabie-Adverses Itretrievablesand Irreplaceable, EIICCtS, < cree ssnc: cect ss du csr strcsnsevooeseresceessoveseee 298 
Bal Gm OUDSIStenCe NCIS OCIOCULUTA hi V SLELIS cate er nt ee terecete mee erase Seen ochre Get n Ra NAS, Ae sacs euaotiseac, Br seskiveee Se 298 
Deo wleer Wetec Cateilyil ONE CIs einnva tenet eee at remain mete ete mete cee hat oh Net AMEE ae cas no Sarees rte nes: 299 
Below aE NVvir Ontmienta lies OMSCQUCNCES s cecccut arctan teen ee ne emia een ae tent ceo cas Saison econ: Sodan men tReet recneenesladbesee 306 
DulOeeU Da voldabier\Gvctsces iteiievaDlowandiinep laccable tects mert.et en terceede es treucstceese ete nese. es 345 
Em mE TI VECOUINEL a EUSE CC eee teen en setters Ment weer ee teen ere EOE ats, sure eae eGo, Sattar so ccveheawneseBeemnesstcg less aasensice 345 
SCIEN CCLOU AV Ir OMT CN tees terete te cece tm carer rem ety caren ack EAP RR Tone Aronsstontemct. cavers Mevctouateest cassersussess 345 
Sei eo meVICAmN OL Mia e CIN CIIlT panien mace mee ent ter manne c ee me Pee REMI MS cts otciohe ccosusateesun seis teopeaeaaets 346 
Sel Pomme NAT ONICHA CONSE UICHICCS se secnccstarccet tensa scon tense serene a totisn ten Sac et suseseoabe aac qaianes savsonesvee essen ses 354 
paleo navollapic Adversesitretricvabie, and Irreplaceable EITeCIS......csecsecccsecsteesee cen sececsesart tec ceeeei ont 364 
Bel mee nvirommentalsustice WeteriinatiOlen cece metene sere ete eto tec ce ticaes canes onan tvalessnesuacvarccesseceseusess 365 
SMS SRUID CHCA teemeemtere sie ree ccceees vce merece arate eae Ree ee met ORE OEM ences nese. teoet Soltectetasaterdoesouadeneatesslonas 365 
SPS M MNT CCLCOMOM VEL OLUIAICIIL crtees Marc tectSehccarrter erate eraan ee enn aameS Meet easi rot coe ic. oaseacsadeses en teesvoseeotsamateNaeds 365 
Bel Seoem in VarOniMentale ONSeCQUCI CCS ers cane tee eetememe cee MRE Ne: estaePe Wee cc inct oye teedecs dvs detencdeene cedar ses snes Bie 
BeLS ee avoidable sNayciseqliremievablewand direplaccablc mil cCismer terse eeesee tears se cee se rete es 386 
SLO Willlerme scr MATa Cle SUlCSe mere wesc ens eet toe ee eee Neen arctan ena Meveosa Te Stunt voudeg vonoesavaseeseveenans sssa%e 386 
Samm s Eecledse ny ILONiMmen wees cette eens een eee ec DEO, AEM Ne cst hcsaeen coc de otto t noses rsatenedsctsoat 387 
CeO are NV il OMIMeNt ae ONSCOUCNCCS: eeeeat men eet ee nen tee eee Mics sae tance oiee sont cae veceaatecas nt sateetanelecssckee ai 389 
BRO De Unavoidablerscverse liretricvable, and ITreVersiDlC LE IeCtS usteprcsc crete: taseetec ct -serecsncecerseeseeces ose eee 397 
ee), SUIT ALI Wo Ful 1c CLS tener seer tem setter eee te tee tele an ee area tet acts eRe cee Morn ote acteas nes io tsespabecgauasdeyea sures Boi, 
Be) O Mmm OCUCEION pier rectteortee or Seems Sete nae treet tee eee Mee eee eine stars neseseesie ete ebade ete nhoceeae shvabanercisunes BOF 

Br UM BaAcCkerOunG and MieLNOCOIOS Varma cera tiart nesses cen mess eareeter Wee sang ss Costes darcisscetoseees sitescossbanvortocas Sy 
Be) Ome CLOW UM INGUCITIS- Mn DaCltSauemc niet tee sen arenes ete tein rasan eee ver anc asset sravadenne War cee stein vsvckninewesdancest 398 
Se) a mivcasonablyy noresecaDlenmUtMre A CUIONS srnis. cess cee ete ene ee era stccet ue tases tlc cusns <essnsasdbesanssiase'se seen 398 

be Vom Cumulativermpacts 10 Climate: Gane ra ences cettcuete tesse ce soeccts sortase sce aen sds tea seserusetssestsotssntsoueyes 402 
B20 Ga Cimulative Pacts tOmAIk, QUALILY metre Mem cee meee teareneenemen san ee tes cstet at or caese ster cnvesnusdoetseseuas omens 404 

De OMe CUMUIAL Ver PAaCts OLIN OIScumereer mente ened eee crea eee tre dec asncsshe accuses: Sedy ee sucsvondefuewhasade sietcenk 406 
BP20) Se Guimulative.Imapacts tojsollsaPermarirost. and GravclR CSOULCES wcrc omscastsstiacssd-sscthesnecescesapsnredars 407 

Be Oe Gumimlativemmpacts (Os Vastia kN CSOULCES iam, rte gente astern seat at ce ads aueceaneewrschvesedeserenet er, 407 
Se Vel Oueumulative impacts (OgW akcr te sOULCe See crea ae metenets cee arene errant, si steeors ines cosets sadscacesseee cteccste noes A407 
Boo MeCumulativelmpacts to Biological RESOUTCES ir cca. crates es cset one tnee es sete rscersseaasecacesvuceseovonessseaneneaee A408 
Br Mle GumulativerInapacts tO, WillGermessue WafaCleriStiCs srese tester sr: acer eee tacsnats sees cs a,5eec-tusrsateeace see ant 414 
3.20.13 Cumulative Impacts to the Social Environment (land use, economics, and public health)*............. 415 

a 0514, Cumulativedrmpacts to Subsistencerand SOClOCUlMItal SYSUCIIS vires. scssceast se seeest eae: noe seeaeatee sears sae 416 
om (ei Gum Ulative Impacts LO, EN VIROMMe tale Usb Cememtram en mtr. cotter retest ey neues cesueeaease cerca: onccvetannetseoeere 420 
4.0 SRL RIS RMA S SES. SINE Nligerertee ogee eaten er temmten cee eee, est ee es oN Ren deh ccunc roan ceutsesceesnciiarsescas 423 
GRIMES DIU RASKP ASCO GSIM MLPA DPI Oa Cliente waceetpers cee ean aeni cote tetra anette ey case enters veedaay enev-azrie esses eureecna?es-oe ts 423 
AMIEL. 19CS. Ota LLG eae neue ech ee cte a NaS Rise ee Soe nace raced. a0 caresentyotheazaes tens mogces se nredoatangacas ste 423 
Alem Dill LiKe TOO Ald (S1ZCx we ee esee ete! seo keene seeca.scoarens Toatceaset seeds stelseateacaavent over osezeFacaseas~teckenraneess 423 
Ail esau (GCOCTADIUIC E XUCIVEN tek crea tnesnces eet eens ta Mi gme UIC MeL nat siansy deuce seacdasvec (acasedsueoos inte cebcteeaccecseteens 424 
AW me POtetitial ss Pll SUT IG COMSUCUCE ON eras tanec serse cersmtiiee cee stecesen.bocscestsisnscoevns a+ cateaNcnsn-earewdannouaconna viewer 424 
Ame Rotentialspilisduring Drllin grand Opera Ons ee wtresnsratatay err secee, seco sosee dre cee crn e ce cep estscarceaesacneeaceneaceae 425 
A AMM LUT ALLOA Sees Asst he octet ones ose car oak ccc nett apenas CoNe ake eee ose Oat Stace st Stresh deus dy dosesh oat tasscsdeednanespoensionsines 429 
MAMMA TTCUOUSHN LALCI LA Se settee Neer chery am ence a noe cS Ie een cee a ae rte se SSL hace Lays cin easnnns sa 429 
ACM Od LALLY RS DLLLE SIAL SIS Sates seege atheist erences eat cantar seine actccataceee eo otenss2sashTitracsteauadscdessssedes sectoase Wocessouse 430 


Table of Contents ili 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


AG SUmMnmary, $5csscesceceacend cvekde dented vacatlavenseseessacnacuue sot tncouoanaceicoteg sas yeebe deteny beeeedt tne aterteneee wate cu tet adie taee aaetacn ee eae 431 
4.6.1.),Compatison of Action: Alternatives” 25.04.20. sstss cents euesse ets caneeeaes ear ence ceeeees sen ett ste eee teeta 432 
4.6.2. Comparison.of Module Delivery, Options cre. tcscctccvsscgecescteeceen tee stes 270 ats tecnica. es tt erase eer 433 

5.0 MATIGA TION 8 ogo 28.2 sae e sinedenosacnds odeden castes eebedaee s se neoev Oe Gets Set noe REN NRE Sete Nee oe en Ee ee 435 

5.1» Tinto duction fiefs Spe essa eoes cay 06s a rae cae ae aN EE cen ne 435 

5:2) | Impact. Mitigation s-s.3.cecechecpsesteedeccld-2 150 cose snc esdueecocuoc sta ieSaaeaace cate es@ipebeswtscentraset st cae set neesbarenteeerescaauyateeemera: 435 
5.2.1 Applicable Lease Stipulationsand Required Operating Procedures* Fite. -<cesesceeseey ecto eenee see eee 435 
5.2.2,, ° Design Features to-Avoid-and Minimize Impacts resccrerenste sso cannee ents conten atee tance earnest cea eater 435 
523. Additional Suggested Avoidance, Minimization or MiligatiOniess..s2:-cse-cs7e00-e-s-centecssesserresee setae 436 

5.3. Compensatory Mitigation 22. 2.5 MRE sosscossoe sch snes. sac seas metconeteas cee conned sen noted st ee eoe emcee sete teteateneeee 436 
5.3.1 State of Alaska National Petroleum Reserve in Alaska Impact Grant Program................::cesseeesees 436 
5.3.2 Compensatory Mitigation for the Fill of Wetlands and Waters of the United States*............0...... 437 

5.4 » Other Mitigation 2. /52ch i ece tote cecaseatae cee soenmuee ne cae Sato ct sedan Opes Boe seen ae esses eoerea ce tenes een ge eee cee 437 

5,5." Proponent’s Additional Mitigation x. 2229s. cc: acssees- sss caseensctazsanystintser dee cadetewstedtec eocese tate eaten ated tears 437 

GLOSSARY "TERMS fi iisccgaveceselareassocccesuseeetarotcemthces: 2 tectuaterte date det teee cass c eae ca te a imeeseat Neesea nae ames GLOSSARY TERMS-1 
REFERENCES cccsccsascsetcasacscocenacossact saunedbtcg mitra cemetneecae Boocte nee ce sett Seo ace ee REFERENCES-1 
INDEX. ssvusucddetosvedecdytistacsatonnnenticcscantdvseedcstenatee cecnes eden sleandeuieewceesacnietirosded UeMee UMM Ret ot OMe Senet tate =e eee te Sano ne INDEX-1 
LIST OF PREPARERS (ii scccsessctecedieeeectuceeec dese seecne se eee cence cess onthe otndee ears eee eee LIST OF PREPARERS-1 
List of Figures 


Supplemental EIS figures are located in Appendix A. 


Table of Contents iV 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


List of Tables 
Labledeo:1. Cooperating Agencies'and Their Authorities and EXpertiSe:.....:....-.ccsss-c-c0eciecseseseseasesceessteoreseoe 3 
Jablenlioi: Resources;and Topics Dismissed trony Detailed Amal ySis ce. -o.-.-ciccts:socvscreecomteaceeceteneessecccuroness 4 
Table 2.5.1. Applicable Lease Stipulations and Required Operating Procedures™ ............:cccscecesseeseeteteees 3) 
able ale oun anys OM palisOm On Acton A IteTnatives sir. tsn see eeek on-set caps ca- snare tenee teat onde he hots esto DD 
Taviewni-2. summary Comparison of Module Delivery Options crane ee: cos.c seen. cee cere keene ceete desk 31 
Table 3.2.1. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
IMinigatceIMpacts tone Ninate, Chat Ge sue sme tye one de ck eaeceee ad cs8 eee Mans Si, vile Sauce 5 40 
Table 3.2.2. Design Features to Avoid and Minimize Impacts to Climate Change® ..............::cccsccseeseeeees 4] 
Table 3.2.3. Percent of Energy Source that Substitutes for Willow Oil Over the Project Life under the No 
EN CTIONM A ILCEIIAUL VC aareaiatn stents ee) caters etna eee A Ue MOONEE Sa A Re eer nec ecscnaohiveeece 43 
Table 3.2.4. Greenhouse Gas Emissions (thousand metric tons) over Project Duration from Substitute 
Eners yes ourcessun dere xitermatiy eA: (INOLACLION ) betes erst teyccne sea ceet uses ieee oat eGo 44 
Table 3.2.5. Social Cost of Greenhouse Gas Emissions (in thousands of 2020 U.S. dollars) over Project 
Duration from Substitute Energy Sources under Alternative A (No Action)* .......cccceceeeeees 46 


Table 3.2.6. Total (Gross and Net) Domestic Greenhouse Gas Emissions (thousand metric tons) over 
Project Duration for Each Action Alternative Based on 100-Year Time Horizon Global 
Warming Potential Values from the Intergovernmental Panel on Climate Change Fourth 
PASSESSIMENIE REDOLE Gren mr. sateecsnt ck vee toel ce mien eae emma a ee RMN nee LP Mecha Res Pelee deasttoncs ta = A7 

Table 3.2.7. Downstream Combustion Greenhouse Gas Emissions (thousand metric tons) Resulting from 
the Change in Foreign Oil Consumption over Project Duration for Each Action Alternative 


ComparedwopAitermativie A (INOZACIION) tasers amate pete perenne trae eer Meee othe se fest voneese eecssceste 47 
Table 3.2.8. Total Greenhouse Gas Emissions (thousand metric tons) including Direct, Indirect Net 
Domestic, and Indirect Foreign over Project Duration for Each Action Alternative™.............. 48 
Table 3.2.9. Social Cost of Greenhouse Gas Emissions (in thousands of 2020 U.S. dollars) over Project 
DurationwerPacheactlonm, ltermativic ames sees earch: a eeaee et aemreien cod oie eres ee eieo saci tecs Arches 49 
Table 3.2.10. Social Cost of Greenhouse Gas Emissions (in 2020 U.S. dollars) over Project Duration for 
NIOCUICADELI Very. ODUIONS tr soeer ar mente cen tee ee een roe tat ere een ecae Umit hes one tace ns Sola be 50 
Table 3.3.1. Average Temperature and Precipitation at the Nuiqsut National Weather Service Monitor ..58 
Table 3.3.2. Measured Criteria Air Pollutant Concentrations at the Nuiqsut Monitoring Station® ............ 2y) 
Table 3.3.3. Measured Hazardous Air Pollutants Concentrations at the Nuiqsut Monitoring Station (2014 
CTT OUG Ie) OU ee eens eee acta at cc emma Mera eae. cater ea OMRON tor toe aioe ene Nec estcce Ceuees Sas 60 
Table 3.3.4. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mati gatenlmpactsi aA tt Chualli ty: wea meene teen teen on eet ees tacee ce een nee er eateh tree ta, Me tecneon fe 61 


Table 3.3.5. Total Life-of-Project Criteria Air Pollutant and Hazardous Air Pollutant Emissions (tons) due 
to the Project and Module Delivery Option | (Atigaru Point Module Transfer Island)* ......... 63 
Table 3.3.6. Total Life-of-Project Criteria Air Pollutant and Hazardous Air Pollutant Emissions (tons) due 


to the Project and Module Delivery Option 2 (Point Lonely Module Transfer Island)* .......... 64 
Table 3.3.7. Total Life-of-Project Criteria Air Pollutant and Hazardous Air Pollutant Emissions (tons) due 
to the Project and Module Delivery Option 3 (Colville River Crossing)” ...........cceeseeeeseeeeee’ 64 
Table 3.3.8. Summary of Near-Field Air Quality Impacts for Action Alternatives and Module Delivery 
By a WCCO Me a dlr aaa sc Ategg. Se Reese cdl onashlicbegibk bom or acon No dbo ER eT Ren APPR An OSAE te Ere SAC PEM RoR mo 66 
Tablesss,0s Summary ot Regional Air. QualityaMiodeling linmpactstete cee -<es eee eetea estes cesodeccauenssnceese 68 
Table 3.3.10. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) — 
NTU CTTIALIVG ES eres. cctee nein ee Teme meena na, eee eet manne Free Pa o iiss socal te ncaa Nex Seed eratestiona she cos 13 
Table 3.3.11. Routine Operations Activity Hazardous Air Pollutants Impacts — Alternative B ................. 73 
Table 3.3.12. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) — 
PA Meminat vie Gs see ane eee eins ter Sree Ren ene Renee Renae neake Semees ess ase PAGAN sess toby ssinsaonttsent's coe 74 
Table 3.3.13. Routine Operations Activity Hazardous Air Pollutants Impacts — Alternative C ................. 74 
Table 3.3.14. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) — 
BA EERTAALI VION) ences Nace eee aea see ee eae oe race, ee er tnecr Ramee He Mace rian va let sda tdaas 75 
Table 3.3.15. Routine Operations Activity Hazardous Air Pollutants Impacts — Alternative D................. As 
Table 3.3.16. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) — 
PRIESTER ALLY Cale Seer wecect concrete eee celeste on ee an ee Nee Mae ee RON Dan oy ONAN noel hes ga aa 76 


Table of Contents V 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


Table 3.3.17. Routine Operations Activity Hazardous Air Pollutants Impacts — Alternative E*........0....... 76 
Table 3.3.18. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) 
with Emergency Flare Alternative E*,: tcc. cee eee Te. 
Table 3.3.19. Routine Operations Activity Hazardous Air Pollutants Impacts with Emergency Flare — 
Altermative Ee jicccicsceccscsousvs tena teactac caesar eee ae Aine need wi 
Table 3.3.20. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) — 
Option 2: Point Lonely Module Transfer Island Operations ActiVity.........c.ccccscsssesessssseeeeseeses 78 
Table 3.3.21. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) — 
Option’3: Colville- River’ Crossing 7cses..-3...-10-2 te 78 
Table 3.4.1. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Soils, Permafrost, and Gravel RESOUrCES® .......c.cccccceseesecseseceececececcsececeeeee. 83 
Table 3.4.2. Impacts to Soils, Permafrost, and Gravel Resources by Action Alternative and Module 
Delivery Option ss ss..csl-cscesceretasteoceteeteemccies este tne 9] 
Table 3.4.3. Impacts to Soils, Permafrost, and Gravel Resources by Action Alternative and Module 
Delivery Optton carcikessssiebeccehis teeter eesrt reer en ee De 
Table 3.6.1. Typical Noise Levels with Associated Human Perception or Responses wvecc..:.:.12a eee 96 
Table 3.6.2. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate: Impacts from Noise*:2.c.-.n20 se cote een eee 98 
Table 3.6.3. Summary of Potential Noise for All Project Phases... ee 102 
Table 3.6.4. Construction Noise Unique to Module Delivery Options 1 and 2.....cccccccscscccsessessesseseesesseeee. 105 
Table 3.7.1. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate, Visual Resource: Impacts* 21. 2.0....2east is ere ee 108 
Table 3.7.2. Impacts to Scenery Based on Visual Change to the Characteristic Landscape and Night Skies 
12 
Table 3.7.3. Impacts to People Based on Visual Change to the Characteristic Landscape and Night Skies 
ie 
Table 3.7.4. Conformance with Visual Resource Management Class Objectives® ......ccccccsccsscsssessesseeseeee 113 
Table 3.8.1. Summary of Largest Rivers Near the Willow Atea 2.20). ee 118 
Table 3.8.2. Water Quality Data for Rivers, Streams, and Lakes in and near the Willow Area ............... 120 
Table 3.8.3. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Water Resources*=..cem ae etme rn nee 122 
Table 3.8.4. Btfects to Water Resources from Action Alternatives’ 21.0.) ee ee 140 
Table 3.8.5. Effects to Water Resources from Module Delivery Options.......ccccsccssssecssssssssssscsssssesecseceeens 141 
Table 3.9.1. Extent of Wetlands in the Field-Verified Portion of the Analysis Atea (actes)..25 see 146 
Table 3.9.2. Summary of Applicable Lease Stipulations and Required Operating Procedures to Mitigate 
Impacts to Wetlands and Vegetation* 7...) eee 147 
Table 3.10.12Fish'Species that Use the Analysis Areas os ee ee eee 164 
Table 3.10.2. Essential Fish Habitat near Project Gravel or Ice Infrastructure ......-cccccccccccescececececececeececen. 166 
Table 3.10.3. Summary of Applicable Lease Stipulations and Required Operating Procedure Intended to 
Mitigate'Impacts to Fish* 7.5 026-rc: cecve ene eine ee enn a 167 
Table 3.10.4. Effects to Fish and Fish Habitat from Action Alternatives® .....ccccccccccscsscsesccsececcesescecesceseses 179 
Table 3.10.5. Effects to Fish and Fish Habitat from Module Delivery Options rice. nat eee eee 186 
Table 3.11.1 Summary of Applicable Lease Stipulations and Required Operating Procedures Mitigating 
Impacts to Birds* sissci.4.2uetiaetieesces sess seem eee Lee 193 
Table 3.11.2. Effects to Birds and Bird Habitat from Action Alternatives® .....cccccccccccscsccececcecececesccseseesee. 206 
Table 3.11.3. Effects to Birds and Bird Habitat from Module Delivery Optionssa. ss oe eee PENG 
Table 3.12.1. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Caribou ® 2.2.5 .cctenece.0 ste eee eer 229 
Table 3.12.2. Percent of GPS-Collared Teshekpuk Herd Female Caribou Crossing Proposed Gravel Road 
Alignments, 20042202 17) ees clei scec cr seen gah er ke ee ees ee 236 
Table 3.12°3. Effects'to Caribou trom Action Alternatives* a ae eee enn 239 
Table 3.12.4. Effects to Caribou from Module Delivery Options........:..::sssssssecssssssssssssessessesecseesceseseeseeees 246 
Table 3.13.1. Marine Mammals Known to Occur in the Analysis Area from Point Lonely to Oliktok Point* 
250 


Table of Contents vi 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


Table 3.13.2. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 


Mitigate Impacts to Marine Mammals*........: PO eA So AE ie Ake RR ern kde ORCL PREPS Za 
Wable e133 7Eticcts Marine Mammals trom Action Altemmattves™ Seciccccr: -o-cseceescseyuc severe sensssa.custereses. 267 
Table 3.13.4. Effects to Marine Mammals from Module Delivery Options .............ccccececeesseseeeseeseeseenes 275 
frabicarl ss) wsuttace Land Manasementin the Analysis Ateaeieec.sste cet soresestescessoissoanewcon sas caceeeestueere 219 
Table 3.14.2. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 

Mitigate Impacts tonamd: Ownership andi ses tee eeemee ce tices center eae sstese.- sarees 280 
Table 3.14.3. Municipal Rezoning Needs and Total Project Footprint (acres) by Alternative or Option*288 
ables alton s summary OK Gyn CONOMIC: Data Seren... area meets este tee cece shessa ney tees decsasnctanasscctcse ates 289 
iabler: ise. Direct Consiniction employmentiestitmatesin. ameate tee seen < cee seis false acseces sere sorens 295 
Lapleg ae. Direct Drilling Employment Hstimatestpwse epee ct ree en ee sate eae ee eca eesetes as aetostcocysss 295 
idan cialoe4 Direc Operations Employment EStimates mein. reer escort soe ee seer etass atte csaaeess 296 
Table 3.15.5. Summary of Projected Range of State, Federal, and Borough Revenues from the Project 

CmillionstomeO2 GAGES” dollars) err iene ene newer ee ne eae, eat eon tae seta atu Shad Ac mihts Hne ees tees og 296 
WableS: loro. AltermativesE Direct Construction Employment EStimates® wotsc.c..02sccbec+sssereas.sessassagesaseae DoF 
ablem sive hetmativeE Direct Diilling Pimployment Estimates em, erp seeesteetcae. ct oe-seeeeessessenors s2cteeses 27) 
Wable3-15:8- Altermmative-E: Direct Operations: EmploymentsBstimates ars. 2atsce.-:-cocess1+-o-e-20csecceeecseseous es 29) 
lables shoslmAmalysis AreaDemographicand Employment Data ater nscnc.c-c.s.c4-eseos-anscentevas-cssunyooeses- 300 


Table 3.16.2. Selected Nuiqsut Harvest and Participation Data, Average across Available Study Years 303 
Table 3.16.3. Selected Utgiagvik Harvest and Participation Data, Average across Available Study Years305 
Table 3.16.4. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Subsistence and Sociocultural Systems® ................::.:ccccsscecseseessosesenceees 307 
Table 3.16.5. Number and Percentage of Nuiqsut and Utqiagvik Harvesters Using the Alternatives Analysis 
INTed DYgRESOULCe/CALCCOLy a setae semester auectnne se ase emcees eee snc maa somata deers aetiows heweasfo> 324 
Table 3.16.6. Number and Percentage of Nuiqsut Caribou Harvesters and Harvests Using the Alternatives 
Analysis: Area, Dyp std yey Cari es.crenseeresear see esactcecnen sees nosso teree es Seat Setenconseasaccegsare saaceseeeteseeiee=aeee 324 
Table 3.16.7. Nuiqsut Household Use of Roads for Caribou Hunting, by Road Area, 2018 and 2019* ..333 
Table 3.16.8. Reasons for Using or Not Using Roads for Caribou Hunting, 2018 and 2019* ............ 353 
Table 3.16.9. Number and Percentage of Nuiqsut and Utqiagvik Harvesters Using the Alternatives Analysis 
Area— Teshekpuk Wake special Arca — by, Resource Category eo. iesctescascccsscsssccortsnesssesecssss ee. 
Table 3.16.10. Number and Percentage of Nuiqsut Caribou Harvesters and Harvests Using the Alternatives 
AnalysissArca— leshekpuk Lake SpecialeAted.— Dy oiidy Years ie..-..2).t.sctacss-ssceessteeeeae-cc?ee S39 
Table 3.16.11. Number and Percentage of Nuigqsut and Utqiagvik Harvesters, by Module Delivery Option 
ATCA s LOOG 2 OO arr ee te a eene carn ceh ete car te reenter eM eRe MPLS fort ors Saw RBubes asserts easete basins 341 
Table 3.16.12. Number and Percentage of Nuigsut Caribou Harvesters and Harvests, by Module Delivery 
Option Area 008201 6 ae eran eee stores ora as cae eeensudr ones ucadene cr vatercersnsi ceases ieradeneetercesserene< 341 
Table 3.17.1. Key Points Made by Nuiqsut Residents (minority population) in Scoping Comments* ....347 
Table 3.17.2. Summary of BLM’s Alaska Native Consultation Meetings for the Willow Supplemental 
Environmentalehmpactistatenien ts amare neery ants Reman assent saan tase sec taneetcserstenespecdestenss 348 
Table 3.17.3. Mitigation Measures Proposed by the Public and Cooperating Agencies for the Willow 
Supplemental Environmental Impact Statement to Reduce Impacts to Environmental Justice 


POPUL ALI OAS Speen ease sec ce aero ne gash ence t een stnonman cnc cad treatin ea deea sccanars at cscowte nse’ 350 
Table 3.17.4. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 

IMitigateslimpacts to) EmVvirOnmM clita rt UStIC cpa sotinar atperve seer nec choe cettear eee shcsreatevensesueeacse 354 
Table 3.18.1. Alaska Natives and Non-Natives Health Status Summary, Arctic Slope Regional Profile 

DD Oia eae Seren ecatre e eme eeaee Ren eRe tras, SNM cornst SAE Cat tsp seutoe dacgaunetedeneraeedecresyceie 372 
Table 3.18.2. Summary of Applicable Lease Stipulations and Required Operating Procedures to Mitigate 

Iinipacts:Pablic Hcaltle ree serene tetas t tetany ere reece ees tree eetceeae mean pe carene eee sneivercsss Bus 


Table 3.19.1. Summary of Wilderness Inventory Areas (WIA) Total Acres, Acres of Bear Tooth Unit 
within WIA, WIA without Wilderness Characteristics, and Description of Associated 


Wilderness: Characteristics tamermsesea steer ee sete ene ae cast asco cei neckeicus Osu cveseesosncaaes san vosees 387 
Table 3.19.2. Summary of Applicable Lease Stipulations and Required Operating Procedures to Mitigate 

limipacismouw iidetness GNataCtctls Ceeer geen neers stat eserearer seat ats ereer eran eeketenneytar ces 389 
Table 3.19.3. Wilderness Inventory Area Impacted by Project Activities® oo... cc cecesesccstsesseseeteeeeees 393 


Table of Contents Vil 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


Table 3.19.4. Evaluation of Noise and Visual Contrast Based on Distance from Project Elements”*....... 394 
Table 3.19.5. Impacts to the Three Wilderness Characteristics Based on Project Elements Generating 


Visual Contrast to the DesisnatedsSpecialvArcas = sceercte escort terete ee een eee 394 
Table 3.19.6. Impacts to the Three Wilderness Characteristics Based on Project Elements Generating Noise 
Contrast to the Designated Speciali Areas ii) c.carerscsteess cee eseeees enc sete eee rese eae recs aee 395 
Table 3.20.1. Reasonably Foreseeable Future Actions That May Interact with the Project* «0.0.0.0... 399 
Table 3.20.2. North Slope Major Facility Greenhouse Gas Emissions in Year 2020 ...........::cccceeeeees 402 
Table 3.20.3. Past, Present, and Reasonably Foreseeable Future Actions Considered for Air Quality 
Cumulative Impacts Assessment ® 5. 9te.cat--sesc secs acsoctoceteeeee emesteee bathe anesaceeenesAeoee gee erent see 405 
Table 3.20.4. Comparison of Impacts to Subsistence Uses for Nuiqsut and Utqiagvik.............:cccseeeeee 420 
Table 4.1.1. Spill Size Categories‘and.. Spill Volume; Ran ces eiieemecetrn seer saee.e ancy errr eer eee eae 423 
Table 4.3.1. Approximate Distance and Width of Oil Fallout from a Reservoir Blowout, Based on 
Percentage Discharged ics... cc ve tectan. Setelae Pe reotes sta neath Seeaseac oe Mee recs etltne Coen de ncoae seean see eteaaataeee 425 
Table 4.3.2. Produced Fluids Pipeline Estimated Spill Volume at Select Waterway Crossings............... 427 
Table 4.3.3. Willow Export Pipeline Estimated Spill Volumes for Select Pipeline Segments ................. 427 
Table 4.3.4. Produced Water Injection Pipeline Estimated Spill Volumes at Select Waterway Crossings428 
Table 4.4.1. Summary of Selected Hazardous Material Spills on the North Slope, 1995—2009............... 429 
Table 4.4.2. Summary of Selected Hazardous Material Spills on the North Slope, 2010—2019............... 429 
Table 4.5.1. NPR-A IAP (2020b) Spill Volume Size Categories and Volume Ranges per EPA Regulations* 
430 
Table 4.5.2. 2020 NPR-A IAP Identified Spill Rates on the North Slope; Rates are Based on Per Billion 
Barrels of Oil Produced (2000720 IS) 25. see ecaccececesteececetceceecoee ase ce seer see etre ener ete meme 431 
Table 4.5.3. Alternatives B, C, and D Estimated Spill Rates by Spill Type Based on Projected Oil 
Production (629 million barrels) tic scs.ce-usescceesee eee neeeteee ee saree er ee ene a ee 43] 
Table 4.5.4. Alternative E Estimated Spill Rates by Spill Type Based on Projected Oil Production (614 
million barrels )* iicscccssssassescusestacearsveaccde Most cceeteeeachenesee: casts canter RRC neee tee Coane eager ea 431 
Table 4.5.5. 2020 NPR-A Integrated Activity Plan Final Environmental Impact Statement Average North 
Slope Spill Size. 1m ‘Gallons (2000-20 1.8) "ae reer esenst se senseccessee tnee ss case se ee aie rate See eeisere setae 431 
Table 4.6.1. Summary of Pipeline Differences among Action Alternatives® ...................::sscsssessseseoeoees 432 
Table 4.6.2. Summary of Transportation Differences among Module Delivery Options .................0004 433 
Table LOP.1. List of Preparers for the 2020 Willow MDP Environmental Impact Statement” ................... 1 
Table LOP.2. List of Preparers for the 2022 Willow MDP Supplemental Environmental Impact Statement* 
3 


Table of Contents Vill 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


List of Appendices 
Appendix A Figures 
Appendix B Public Engagement and Comment Response 
By) Scoping Process and Comment Summary 
B.2 Draft EIS Comments and BLM Responses 
aK) Supplement to the Draft Environmental Impact Statement Comments and BLM 


Responses 
B.4 Supplemental Environmental Impact Statement Scoping Summary Report 
Bs Draft Supplemental Environmental Impact Statement Comments and BLM Responses 


Appendix C — Regulatory Authorities and Framework 
Appendix D Alternatives Development 
D.1 Alternatives Development 
D2 Willow Mine Site Mining and Reclamation Plan 
D.3 Ice Bridge Report 
Appendix E Resources Technical Appendices 
Bel Ifupiag and Scientific Names Technical Appendix 
ley! Climate and Climate Change Technical Appendix 
E.2A Climate and Climate Change Technical Appendix 
E.2B Bureau of Land Management Energy Substitution Model (EnergySub) 
ES Air Quality Technical Appendix 
E.3A Air Quality Technical Appendix 
E.3B Air Quality Technical Support Document 
E.3C Non-Greenhouse Gas Downstream Emissions 
E.4 Soils, Permafrost, and Gravel Resources Technical Appendix 
Pes Contaminated Sites Technical Appendix 
E.6 Noise Technical Appendix 
Bay Visual Resources Technical Appendix 
E.7A Visual Resources Technical Appendix 
E.7B Visual Contrast Rating Worksheets 
E.8 Water Resources Technical Appendix 
E.8A Water Resources Technical Appendix 
E.8B Ocean Point Technical Memorandums 
E.8Bl Ocean Point Technical Memorandum (2020) 
E.8B2 Ocean Point Technical Memorandum (2022) 
Bo Vegetation and Wetlands Technical Appendix 
E.10 Fish Technical Appendix 
E.11 Birds Technical Appendix 
E.12 Terrestrial Mammals Technical Appendix 
E.13. Marine Mammals Technical Appendix 
E.14 Land Ownership and Use Technical Appendix 
E.15 | Economics Technical Appendix 
E.16 Subsistence and Sociocultural Systems Technical Appendix 
E.17 Environmental Justice Technical Appendix 
E.18 | Public Health Technical Appendix 
E.19 Wilderness Characteristics Technical Appendix 
E.20 Cumulative Effects Technical Appendix 
Appendix F Cultural Resources Findings: Process and Analysis 
Appendix G Alaska National Interest Lands Conservation Act Section 810 Analysis 
Appendix H Spill Summary, Prevention, and Response Planning 


Table of Contents ix 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


Appendix I Avoidance, Minimization, and Mitigation Technical Appendix 

ea Avoidance, Minimization, and Mitigation 

12 ConocoPhillips Road Optimization Memorandum 

13 Dust Control Plan 

1.4 Permittee-Responsible Wetlands Compensatory Mitigation Plan 
Appendix J Traditional Knowledge 


Table of Contents x 


Willow Master Development Plan 


Final Supplemental Environmental Impact Statement 


List of Acronyms 


degrees Celsius 

degrees Fahrenheit 

micropascal, a unit of pressure 

micropascal per hertz 

2 horizontal to | vertical ratio 

Alaska Ambient Air Quality Standards 

Alpine Central Processing Facility 

Arctic Coastal Plain 

Alaska Department of Environmental Conservation 
Alaska Department of Fish and Game 

Alaska Department of Health and Social Services 
Alaska Department of Labor and Workforce Development 
Alaska Department of Natural Resources 

Alaska Department of Revenue 

Alaska Indicator-Based Information System for Public Health 
Alaska Native Claims Settlement Act 

Alaska National Interest Lands Conservation Act 
Arctic National Wildlife Refuge 

Alaska Pollutant Discharge Elimination System 

air quality related value 

Air Quality Technical Support Document 
Intergovernmental Panel on Climate Change fourth assessment report 
Intergovernmental Panel on Climate Change sixth assessment report 
Arctic Slope Regional Corporation 

aboveground storage tank 

Arctic Strategic Transportation and Resources project 
all-terrain vehicle 

Bureau of Land Management 

Biological Opinion 

Bureau of Ocean and Energy Management 

Bear Tooth drill site 1 

Bear Tooth drill site 2 

Bear Tooth drill site 3 

Bear Tooth drill site 4 

Bear Tooth drill site 5 

benzene, toluene, ethylbenzene, and xylene 

Bear Tooth Unit 

Clean Air Act 

Central Arctic Herd 

Comprehensive Air Quality Model with Extensions 
criteria air pollutant 

Climate and Economic Justice Screening Tool 
Council on Environmental Quality 

cubic feet per second 

constructed freshwater reservoir 

methane 

carbon monoxide 

carbon dioxide 

carbon dioxide equivalent 

chronic obstructive pulmonary disease 

coronavirus of 2019 

ConocoPhillips Alaska, Inc. 

central processing facility 


Table of Contents 


XI 


Willow Master Development Plan 


Final Supplemental Environmental Impact Statement 


CRD 
CRSA 
CWA 

cy 

DAT 

dB 

dBA 
DEW 
District Court 
DS2P 

dv 

EFH 

EIS 
EJScreen 
EPA 
ESA 
FAA 
FLIGHT 
FLPMA 
GHG 
GLEEM 
GMT 
GMT-1 
GMT-2 
GPS 
GWP 
HAP 
HDD 
HEC 
HSM 
HUC 
Hw/D 
IAP 

IBA 
IPCC 
ITR 
IWG 

kg N/ha/year 
kg/ha/year 
km 
KSOP 
Kuparuk 
Kuukpik 


MMSCF/hour 
MMSCEF/year 
MMT 


Colville River Delta 

Colville River Special Area 

Clean Water Act 

cubic yards 

Deposition Analysis Threshold 

decibels 

A-weighted decibels, used to characterize airborne noise, referenced to 20 Pa 
Distant Early Warning 

U.S. District Court for Alaska 

Kuparuk Drill Site 2P 

delta deciview 

Essential Fish Habitat 

Environmental Impact Statement 
Environmental Justice Screening and Mapping Tool 
U.S. Environmental Protection Agency 
Endangered Species Act 

Federal Aviation Administration 

Facility Level Information on Greenhouse Gases Tool 
Federal Land Policy and Management 
greenhouse gas 

Greenhouse Gas Life Cycle Energy Emissions Model 
Greater Mooses Tooth 

Greater Mooses Tooth 1 

Greater Mooses Tooth 2 

global positioning system 

global warming potential 

hazardous air pollutant 

horizontal directional drilling 

health effect category 

horizontal support member 

hydrologic unit code 

headwater-diameter ratio 

Integrated Activity Plan 

Important Bird Area 

Intergovernmental Panel on Climate Change 
Incidental Take Regulation 

Interagency Working Group on the Social Cost of Greenhouse Gases 
kilograms nitrogen per hectare per year 
kilogram per hectare per year 

kilometers 

Kuukpik Subsistence Oversight Panel 
Kuparuk River Unit 

Kuukpik Corporation 

lease stipulation 

meters 

Master Development Plan 

million gallons 

milligrams per liter 

mean lower low water 

million barrels 

Marine Mammal Protection Act 

million standard cubic feet per hour 

million standard cubic feet per year 

million metric tons 


Table of Contents 


Xi 


Willow Master Development Plan 


Project 
Proponent 
PSD 


Final Supplemental Environmental Impact Statement 


miles per hour 

metric ton 

module transfer island 

nitrous oxide 

National Ambient Air Quality Standards 
national determined contribution 
Northern Economics Inc. 

National Environmental Policy Act 
ammonium 

National Marine Fisheries Service 
nitrogen dioxide 

nitrate 

nitrogen oxides 

National Petroleum Reserve in Alaska 
Naval Petroleum Reserves Production Act 
National Park Service 

North Slope Borough 

North Slope Borough Municipal Code 
nephelometric turbidity unit 

Native Village of Nuiqsut 

ozone 

Oil Discharge, Pollution, and Contingency Plan 
ordinary high water 

potentially affected community 
polycyclic aromatic hydrocarbon 

lead 

particulate matter less than 2.5 microns in aerodynamic diameter 
particulate matter less than or equal to 10 microns in aerodynamic diameter 
Willow Master Development Plan Project 
ConocoPhillips Alaska, Inc. 

Prevention of Significant Deterioration 
first quarter 

second quarter 

Resource Development District 
Reference Exposure Level 

reference concentration 

reasonably foreseeable development 
reasonably foreseeable future action 

river mile 

Regional Mitigation Strategy 

root mean square 

Record of Decision 

required operating procedures 

social cost of greenhouse gases 
Supplement to the Draft EIS 

Social Determinants of Health 

Secretary of the Interior 

sulfur dioxide 

sulfate 

Spill Prevention Control and Countermeasures 
self-propelled module transporter 

Spill Risk Assessment 

Stephen R. Braund and Associates 
suspended sediment 


Table of Contents 


Xi 


Willow Master Development Plan 


Final Supplemental Environmental Impact Statement 


SWPPP 
TAPS 
TCH 
TLSA 
TMT 
TSS 
U.S. Census 
VIC 
USACE 
USDA 
USFS 
USFWS 
USGS 
VOC 
VRI 
VRM 
VSM 
WHO 
WIA 
Willow area 
WOC 
WOUS 
WPF 
WSE 


Stormwater Pollution Prevention Plan 
Trans-Alaska Pipeline System 
Teshekpuk Caribou Herd 
Teshekpuk Lake Special Area 
thousand metric tons 

total suspended solids 

U.S. Census Bureau 
underground injection control 
U.S. Army Corps of Engineers 
U.S. Department of Agriculture 
U.S. Forest Service 

U.S. Fish and Wildlife Service 
U.S. Geological Survey 
volatile organic compound 
Visual Resource Inventory 
Visual Resource Management 
vertical support member 

World Health Organization 
Wilderness Inventory Areas 
area around the gravel infrastructure and mine site for the Project 
Willow Operations Center 
Waters of the United States 
Willow Processing Facility 
water surface elevation 


T 


Table of Contents 


X1V 


C Chapter 2 Chapter 3 


hapter 1 
Executive Summary ds 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


EXECUTIVE SUMMARY 
1.0 INTRODUCTION* 


The Bureau of Land Management (BLM) received a request from ConocoPhillips Alaska, Inc. (the Proponent), on 
May 10, 2018, to prepare the Willow Master Development Plan (MDP) Environmental Impact Statement (EIS). 
The Proponent is proposing the MDP to construct infrastructure components for drill sites, roads, pipelines, and 
ancillary facilities to allow production and transportation to market of federal oil and gas resources in the Willow 
reservoir located in the Bear Tooth Unit (BTU), while providing maximum protection to significant resources 
within the National Petroleum Reserve in Alaska (NPR-A), consistent with BLM’s statutory directives. 


lennannsshieaianseeacerneasea: steesessne5eincac ea ses ce nn nnn enn aa pnb reer nese her nance eka ieee oat ane aanae cg erae sass sales aeaiae eee Seas oa ane ants onan ater eae aa sare saan aa eae ae nase et 


_ This Supplemental EIS was developed by BLM to address the U.S. District Court for Alaska’s (the District 
_ Court’s) decision!, issued on August 18, 2021, remanding the Willow MDP Final EIS to BLM for the purposes of 
_ addressing National Environmental Policy Act (NEPA) deficiencies found by the District Court. The Final EIS 
_ was issued in August 2020 and the Record of Decision (ROD) was signed by BLM and the then Interior Secretary 
_ in October 2020. The District Court determined that the Final EIS was deficient in the following respects: 1) it 
_ improperly excluded analysis of foreign greenhouse gas emissions, 2) it improperly screened out alternatives from 
detailed analysis based on BLM’s misunderstanding of leaseholders rights (i.e., that leases purportedly afforded 
| the right to extract “all possible” oil and gas from each lease tract), and 3) BLM failed to give due consideration to 
_ the requirement in the Naval Petroleum Reserves Production Act (NPRPA) to afford “maximum protection” to 
| surface values in the Teshekpuk Lake Special Area (TLSA). 


If the MDP is approved, the Proponent may submit permit applications for up to five drill sites, a central 
processing facility, an operations center pad, up to 37.4 miles of gravel roads, up to 699.9 total miles of ice roads 
during construction and up to 262.5 total miles of resupply ice roads during operations, one to two airstrips, up to 
385.4 miles of pipelines (on 95.4 miles of new piperack), and a gravel mine site on federal land in the NPR-A. 
The Willow MDP Project (Project) would also include the transportation of modules and construction materials 
via barges to the North Slope. In addition, two of the module delivery options would require the Proponent to 
submit applications to the State of Alaska to construct a module transfer island (MTI) on State of Alaska 
submerged lands. Actions on both state and federal lands are considered in the EIS. The Project is anticipated to 
have a peak production in excess of 180,000 barrels of oil per day (with a processing capacity of 200,000 barrels 
of oil per day) over its 30- or 31-year life (varies by alternative), producing up to 629 million barrels of oil over 
(varies by alternative) the life of the Project. 


The NPRPA, as amended, provides the Secretary of the Interior with the authority to administer oil and gas 
leasing in the NPR-A. Congress authorized petroleum production in the NPR-A in 1980 (PL 96-514), but it was 
not until the 1990s that development on adjacent State lands made exploration in the NPR-A economically 
feasible. In 1998, BLM completed an Integrated Activity Plan (IAP) that assessed the potential use of the 
northeast NPR-A for oil development (BLM 1998). The 1998 IAP was amended in 2005 and supplemented in 
2008 (BLM 2005, 2008). In 2012, BLM completed an IAP/EIS that analyzed development scenarios and related 
environmental consequences for all BLM-managed federal lands and oil and gas resources within the NPR-A 
(BLM 2012). The IAP/EIS ROD was issued in 2013 (BLM 2013). A revised IAP/EIS was released in 2020 (BLM 
2020a) and the ROD was issued in December 2020, which was challenged in federal district court. In 2021, BLM 
was directed to reevaluate the 2020 IAP/EIS and a new ROD was issued in April 2022 (BLM 2022). The Willow 
MDP EIS tiers to the 2012 and 2020 IAP/EISs. 


2.0 PURPOSE AND NEED 


The purpose of the Proposed Action is to construct the infrastructure necessary to allow the production and 
transportation to market of federal oil and gas resources in the Willow reservoir located in the BTU, while 
providing maximum protection to significant surface resources within the NPR-A, consistent with BLM’s 
statutory directives. The need for federal action (i.e., issuance of authorizations) is established by BLM’s 
responsibilities under various federal statutes, including the NPRPA (as amended) and the Federal Land Policy 
and Management Act as well as various federal responsibilities of cooperating agencies under other statutes, 
including the Clean Water Act (CWA). Under the NPRPA, BLM is authorized to conduct oil and gas leasing and 


a nance eee nN ET Re ee TS a ATG ey a Ta Ts ae a aa 


"Executive Summary Page ES-1 7 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


development in the NPR-A (42 USC 6506a). BLM is required to respond to the Proponent’s requests for an MDP 
and related authorizations to develop and produce petroleum in the NPR-A. 


The U.S. Army Corps of Engineers (USACE), as a cooperating agency on the Supplemental EIS, develops its 
own overall purpose for the Project in accordance with its Section 404 CWA regulations. The overall purpose of 
the Project, as defined by USACE, is to construct infrastructure to safely produce, process, and transport 
commercial quantities of liquid hydrocarbons to market via pipeline from the Willow reservoir. The overall 
Project purpose and need allows a robust consideration of alternatives while providing a foundation to determine 
practicability, which is a key aspect of the CWA Section 404 permitting process. An alternative is practicable if it 
is available and capable of being done after taking into consideration cost, existing technology, and logistics in 
light of overall Project purposes (40 CFR 230.10(a)(2)). 


The purpose and need of the Proposed Action is a key factor in determining a range of alternatives required for 
consideration in an EIS and assists with the selection of a preferred alternative. This Supplemental EIS presents a 
reasonable range of alternatives that consists of a No Action Alternative and four action alternatives, together with 
three sealift module delivery options. This Supplemental EIS analyzes the environmental impacts of these 
alternatives and informs how well each alternative meets the Project purpose and need. 


3.0 DECISION TO BE MADE 


BLM and other authorizing federal cooperating agencies will, in their respective RODs, decide whether to 
approve the Willow MDP and the associated issuance of permits and rights-of-way for the construction of the 
development plan, in whole or in part, based on the analysis contained in this Supplemental EIS. The RODs 
associated with this Supplemental EIS will not constitute the final approval for all actions, such as approval for 
subsequent individual applications for permits to drill and rights-of-way associated with the Proposed Action. 
This Supplemental EIS analysis does, however, provide BLM and other federal agencies that have regulatory 
oversight and permitting authorities with information and NEPA analysis that could be used to inform final 
approvals for individual Project components, such as permits to drill and rights-of-way. 


4.0 PROJECT AREA 


The Willow MDP area (Project area or Willow area) is located on the North Slope of Alaska, with the majority of 
the proposed facilities on leased federal lands within the northeastern portion of the NPR-A (Figure ES.2). 
Supporting infrastructure, including road connections, pipeline tie-ins, proposed MTI locations, and the gravel 
mine site would be located on federal and Native corporation—owned lands located in the GMT Unit, on un- 
unitized lands within the NPR-A, and on lands or waters owned and managed by the State of Alaska. None of the 
facilities would be located on or near Native allotments. Where possible, Project pipelines would be colocated 
with existing pipelines on federal, state, and Native corporation land. 


Some elements of the Project would occur within the TLSA of the NPR-A (as defined in BLM’s 2022 NPR-A 
IAP/EIS Record of Decision), which was designated by the Secretary of the Interior in 1977 for its significant 
value to waterfowl and shorebirds. The designation has since been expanded to protect caribou, waterbirds, 
shorebirds, and their habitats. 


5.0 INFORMAL SCOPING AND SUBSTANTIVE ISSUES* 


a 


_ BLM identified 34 substantive issues to be addressed in this Supplemental EIS through public and agency scoping 


| (including internal BLM scoping) and consultation with Alaska Native tribes and Alaska Native Claims 
_ Settlement Act (ANCSA) corporations (Appendix B.4, Supplemental EIS Scoping Comment Summary Report). 
_ The Supplemental EIS 30-day scoping period was held February 7, 2022, through March 9, 2022. 


| During public scoping, 125,146 comment submissions were received, with 506 comments being unique. 
_ Comments were categorized as issues associated with resource topics, issues associated with BLM policy (and 
_ therefore not addressed in this Supplemental EIS), or out-of-scope comments. Substantive issues were identified 
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6.0 PROJECT REVISIONS SINCE THE FINAL (2020) 
ENVIRONMENTAL IMPACT STATEMENT* 
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_e Shortening the airstrips for all action alternatives to 5,700 feet (from 6,200 feet long) as a result of the 

North Slope Borough (NSB) rezoning process. The airstrip apron and access road alignments were 
updated to accommodate logistics changes from shortening the runway (Section 2.5.3.3, Airstrip and 

Associated Facilities) 

e Updated mine site footprints (all action alternatives; see Section 2.5.6, Gravel Mine Site) 


_ (ANILCA) Section 810. 


_ BLM received a total of 218,931 submissions during the public comment period via email, online, or mailed-in 

_ letters, or comments submitted verbally at public meetings. Of the submissions, 4,440 were unique (1.e., original 
_ submissions that did not have identical or almost identical wording as another submission). The remaining 

_ submissions were form letters (i.e., submissions containing identical content), form letters with slight 

_ modifications (e.g., one or two unique sentences added, but otherwise identical to a form letter), or duplicate 

_ submissions (i.e., the sender submitted the same submission multiple times). Comments received covered a wide 


Palen EEL CE Ene OTE re ee eR RT AT TTT eT rT eee a re ee ese edn selec ease ny Gna 


PARANA ARREARS RODDED RIENCE ONIN 


e Alternative A: No Action 
_e Alternative B: Proponent’s Project 
_e Alternative C: Disconnected Infield Roads 
|e Alternative D: Disconnected Access 
e 
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In addition to the four action alternatives, three options are presented for how sealift modules (required for all 
action alternatives) would be delivered to the Project area (Section 2.6, Sealift Module Delivery Options); any one 
of the module delivery options could be paired with any action alternative: 

¢ Option 1: Atigaru Point Module Transfer Island 

¢ Option 2: Point Lonely Module Transfer Island 

¢ Option 3: Colville River Crossing 


Activity in the NPR-A is subject to a variety of lease stipulations (LSs) and required operating procedures (ROPs) 
intended to reduce effects from development activity; these LSs and ROPs are detailed in the 2022 NPR-A 
IAP/EIS ROD (BLM 2022). LSs are fixed at the time of lease issuance and do not change as management plans 
are updated. Some requirements in the 2022 NPR-A IAP/EIS ROD may apply as either a LS or ROP. If the 
activity is based on lease rights, the LS would govern and is not superseded by a ROP; otherwise, the requirement 
would apply as a ROP and would apply when permits are issued. All projects are subject to ROPs that are in place 
at the time a permit for development is issued. (The reader is referred to Section 2.2.7, Lease Stipulations, 
Required Operating Procedures, and Lease Notices, of the 2020 IAP/EIS for further discussion on this topic.) 
Many of the LSs and ROPs are readily incorporable into the Project, although some LSs and ROPs may require 
exceptions or deviations due to Project constraints and would be evaluated by BLM for an exception on a case- 
by-case basis. Exceptions from LSs and ROPs are discussed further in the relevant sections for each action 
alternative in Appendix D.1. 


8.1 Alternative A: No Action Alternative 

Under Alternative A, the Project would not be constructed; however, oil and gas exploration in the area would 
continue. Under the NPRPA, BLM is authorized to conduct oil and gas leasing and development in the NPR-A 
(42 USC 6506a). Among other things, the No Action Alternative is included in the analysis for a baseline 
comparison. 


8.2 Alternative B: Proponent’s Project 

Alternative B would extend an all-season gravel road from the Greater Mooses Tooth 2 (GMT-2) development 
southwest toward the Project area. Gravel roads would connect to all Project facilities, including the Willow 
Processing Facility (WPF), Willow Operations Center (WOC), airstrip, and all five drill sites (Bear Tooth [BT] 
drill sites 1 [BT1], 2 [BT2], 3 [BT3], 4 [BT4], and 5 [BT5]). Alternative B would include 251 total wells. 
Additional Project support facilities would include a constructed freshwater reservoir (CFWR), four valve pads, 
four pipeline pads, two water source access pads (at the CFWR and Lake L9911), eight road turnouts (with 
subsistence access ramps), horizontal directional drilling (HDD) pipeline pads at the Colville River, and up to 
three subsistence-use boat ramps (added to the Project by CPAI as mitigation to help offset Project effects on the 
community of Nuiqsut — see Section 2.5.13, Boat Ramps for Subsistence Users). 


Alternative B would construct 37.4 miles of gravel road and seven bridges. Infield (multiphase) pipelines would 
connect individual drill sites to the WPF, and export/import pipelines would connect the WPF to existing 
infrastructure on the North Slope. Diesel fuel would be piped from Kuparuk River Unit (Kuparuk) Central 
Processing Facility (CPF) 2 to the Alpine Central Processing Facility (ACF) and then trucked 37.5 miles to the 
Project area. Seawater would be piped from Kuparuk CPF2 to the WPF. Alternative B would also include a 
pipeline tie-in pad near the Alpine development’s drill site 4N and an expansion of the existing pad at Kuparuk 
CPF2. Sealift module delivery to the Project area would be required. Details on these options are included in 
Section 2.6, Sealift Module Delivery Options. 


The alternative was developed by the Proponent to provide an all-season gravel access road from the existing 
gravel road network in the GMT and Alpine developments to Project facilities. The all-season gravel access road 
connection to the Alpine development would allow for additional operational safety and risk reduction by 
providing redundancies and additional contingencies for each project and would support potential future 
development. 


8.3 Alternative C: Disconnected Infield Roads 

Alternative C would include five project drill sites and the same gravel access road between GMT-2 and the 
Project area as Alternative B, but it would not have a gravel road connection from the WPF to BT1. Thus, there 
would be no gravel road between these facilities or a bridge across Judy (Iqalliqpik) Creek; however, a gravel 
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road would connect BT1 with BT2 and BT4 using the same alignment as Alternative B. Alternative C would 
include 251 total wells. 


A second airstrip, storage and staging facilities, and WOC would be located near BT2 to accommodate the 
personnel and materials transported between the South WOC and the North WOC and BT1/BT2/BT4. A 3.6-mile- 
long annual ice road would be constructed along the Alternative B gravel road alignment for the life of the Project 
(approximately 30 years) to allow for the movement of large equipment and consumable materials to 
BT1/BT2/BT4. Infield pipelines would connect all drill sites to the WPF; a diesel pipeline would provide fuel 
from Kuparuk CPF2 to the North and South WOCs; and export/import lines would connect the WPF to existing 
infrastructure on the North Slope. 


Additional Project infrastructure and facilities would include six bridges, the CFWR, four valve pads (two would 
be sized to be helicopter accessible at Judy [Iqalliqpik] Creek), four pipeline pads, three water source access pads 
(at the CFWR and Lakes L9911 and M0235), eight road turnouts (with subsistence access ramps), HDD pipeline 
pads at the Colville River, one subsistence-use boat ramp along the Ublutuoch (Tinmiaqsiugvik) River , 
expansion of the existing gravel pad at Kuparuk CPF2, and employ one of the sealift module delivery options 
described in Section 2.6. 


Under Alternative C, the WPF, South WOC, and primary Project airstrip would be located similarly to their 
locations in Alternative B, near the GMT and BT Unit boundaries. Alternative C (unlike Alternatives B and E) 
would require a diesel pipeline connection from Kuparuk CPF2 to Alpine to the Project area due to the need to 
regularly supply fuel to the three disconnected drill sites; piped diesel fuel would be made available to support the 
Project at the WPF and South and North WOCs. 


The intent of Alternative C is to reduce effects to caribou movement and decrease the number of stream crossings 
required; this is also intended to further reduce impacts to subsistence users of these resources. This alternative 
removes a portion of the road (versus Alternatives B, D, and E) that would cross Judy (Igalliqpik) Creek which 
could impede caribou movement across linear features (1.e., this alternative would avoid the junction of two roads, 
which could be a pinch point that deflects caribou movement). This alternative would also reduce linear gravel 
infrastructure in the Project area, which may reduce impacts to hydrology (e.g., sheet flow) and wetlands (e.g., 
direct fill, fugitive dust). 


8.4 Alternative D: Disconnected Access 

Alternative D would colocate the WPF with BT3, construct four standalone drill sites, the WOC, pipeline and 
valve pads, a CFWR, two water source access pads at the CFWR and Lake M0235, gravel roads connecting 
Project facilities, six bridges, an airstrip, a staging pad near GMT-2, a boat ramp, and an expansion of the existing 
gravel pads at the Alpine development’s drill site CD1 and at Kuparuk CPF2. However, Alternative D would not 
be connected by an all-season gravel access road to the GMT and Alpine developments; but it would employ the 
other gravel roads as proposed under Alternative B connecting drill sites and other Project infrastructure. Annual 
resupply access to the Project area would be provided by ice road connection between GMT-2 and the WPF (12.5 
miles) for the life of the Project (approximately 31 years). Alternative D would include 251 total wells. 


The lack of a gravel access road connection to Alpine would reduce the degree to which the Project could 
leverage existing Alpine infrastructure. As a result, additional facilities would be required in the Project area, 
duplicating some facilities currently at Alpine, including warehouse space; valve and fleet shops; emergency 
response equipment; and chemical storage tanks. The addition of these facilities in the Project area would require 
additional gravel pad space at the WOC and WPF. Additionally, Alternative D would require a diesel pipeline 
connection from Kuparuk CPF2 to the WOC (like Alternative C) as fuel could not be trucked to the Project area 
throughout the year. Alternative D would require sealift module delivery to the Project area (Section 2.6). 


The intent of Alternative D is to minimize the Project’s footprint and fill, reduce the number of required bridges 
(six versus eight), and lessen the length of linear infrastructure on the landscape to decrease effects to caribou 
movement and subsistence. This alternative’s reduction of linear gravel infrastructure in the Project area may also 
reduce impacts to hydrology (e.g., sheet flow) and wetlands (e.g., direct fill, fugitive dust). 


8.5 Alternative E: Three-Pad Alternative (Fourth Pad Deferred)* 


Car ea eee ee a Oe ee arn an a a NL or Re a es EN PR ID RS Nr tr Re ea AE Eee ep Se Ee ek ee 


_ Alternative E would initially include up to three drill sites (BT4 would be eliminated and any approval decision 
| for BT5 would be deferred), WPF, WOC, four valve pads, four pipeline pads, five water source access pads, 
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gravel roads connecting the Project to GMT-2 and all drill sites to the WPF, an airstrip, and three subsistence-use 

_ boat ramps. Alternative E would relocate BT2 (relative to Alternatives B, C, and D) north of Fish Creek to gain 

_ access to a portion of the target reservoir that would be otherwise captured by BT4. Under Alternative E, a 

_ decision on whether to approve BTS and its associated infrastructure would be deferred, and BTS would also be 
_ relocated, approximately 1.8 miles to the northeast of the BTS pad location under Alternative B, C, and D to avoid | 
_ two yellow-billed loon buffer setbacks; this location would reduce the length of the BTS infield road and pipelines 
_ (relative to Alternatives B, C, and D). This alternative was developed by BLM and cooperating agencies to reduce 
_ surface impacts, particularly in the TLSA, in response to the Alaska District Court’s remand decision. 


: Alternative E would include approximately 219 total wells. Eliminating BT4 from the Project would reduce the 

_ Project’s gravel footprint in the TLSA and overall. The BT1 and BT2 pads would be approximately 100 feet 

| longer to accommodate additional wells, which would allow access to portions of the resource that would 

_ otherwise be accessed from BT4 and the original BT2 location. Eliminating BT4 from the Project and relocating 
_ BT5 would reduce the overall length of infield pipelines, gravel roads, and ice roads, and reduce freshwater use. 
_ The reductions in footprint and water use would primarily occur within the TLSA. 


_ Under Alternative E, the WPF and WOC locations are the same as those proposed under Alternative B. 

_ Alternative E would use an existing mud plant located on the K-Pad, near Alpine CDS, to produce drilling mud, 

_ which would eliminate the need to construct a new mud plant at the WOC. The existing K-Pad mud plant would 
_ be expanded on the existing gravel pad to support this use. This alternative would also include installation of two 
_ additional modules on the existing GMT-2 drill site pad to allow for the possibility of transporting GMT-2 

_ produced fluids to the WPF. 


_ Alternative E evaluates the full development of the Willow reservoir with up to four drill site pads (initially up to 
_ three with the decision deferred on the fourth), recognizing that a decision regarding approval of BT5 would not 

_ be made in the Willow MDP ROD resulting from this Supplemental EIS and any deferred drill site pad would 

_ require a separate future decision. 


_ In order to provide an accurate comparison of the full impacts of each alternative, BLM is including an analysis 
that assumes approval of all four drill site pads considered under Alternative E, including BT5, and evaluates BTS 
_ assuming the earliest possible construction start date (Year 7). This Year 7 construction date is assumed to be the 
most impactful scenario under Alternative E because it includes all four drill site pads, including BT5, and would 
have the most overlap between the construction of BT5 and drilling phases at BT1, BT2, and BT3. If BT5 

_ construction is deferred beyond Year 7, the anticipated impacts related to BTS would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. Alternative E would 

_ require sealift module delivery to the Project area (Section 2.6, Sealift Module Delivery Options). 


_ The intent of Alternative E is to reduce the amount of surface infrastructure within the TLSA and reduce the 

_ impacts to identified yellow-billed loon nests located near the previously proposed BTS location. This alternative 
_ would reduce the amount of overall infrastructure (e.g., gravel footprint, miles of gravel road, miles of pipeline) 

_ that may impede caribou movement and impact subsistence users. Reduced gravel infrastructure would also 

_ lessen impacts to wetlands and vegetation, hydrology, gravel resources, and wildlife. Deferring authorization of 

_ BT5 may also reduce the intensity of impacts to surface resources by reducing the overlap of construction and 
drilling activity in the Project area. 


_ Alternative E is BLM’s preferred alternative. The identification of a preferred alternative does not constitute a 

_ commitment or decision; if warranted, BLM may select a different alternative other than the preferred alternative 
_ or deferrals in its ROD. BLM is also considering, and may select from, variations on Alternative E that would be 
_ more environmentally protective, such as deferring more than one drill site pad. To help inform such 

_ consideration, Tables D.4.9 and D.4.10 in Appendix D.1, Alternatives Development, provide the daily and 


8.6 Sealift Module Delivery Options 

A total of nine sealift barges are anticipated for the Project to deliver large, prefabricated modules to the North 
Slope. Three module delivery options are analyzed: Options 1, 2, and 3. Two options would construct a gravel 
island (1.e., an MTT) west of the Colville River, and then use ice roads to transport the modules to their gravel 
pads. The MTI would have a 5- to 10-year design life. A third option would deliver the modules to the existing 
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Oliktok Dock and not require an MTI. This option would use existing Kuparuk gravel roads and Project-specific 
ice roads to move the modules to the Project area using an ice bridge to cross the Colville River near Ocean Point. 
Any of the module delivery options could be coupled with any of the four action alternatives. Appendix D.1 
includes additional details for each option. 


8.6.1 Option 1: Proponent’s Module Transfer Island 


Option 1 would construct an MTI approximately 2.4 miles offshore in Harrison Bay near Atigaru Point to support 
sealift module delivery. Appendix D.1 includes additional details regarding island construction, maintenance, and 
decommissioning; ice road and ice pad requirements; water use; anticipated traffic volumes; and schedule. The 
MTI would be constructed from gravel sourced from the Tinmiaqsiugvik Mine Site and would provide an 
approximately 8.3-acre gravel work surface with a 12.8-acre gravel footprint. MTI slopes would be armored with 
gravel bags and a 200-foot-long sheet pile dock face would facilitate barge offloading. Modules would be barged 
to the MTT in the summer and stored until the following winter when they would be transported to the Project area 
via ice road. A total of 110.8 miles of ice road would be needed. The summer following the final sealift module 
delivery, the island would be abandoned, and all facilities and anthropogenic materials would be removed, 
including the gravel slope protection. It is anticipated the top of the island would drop below the water surface in 
10 to 20 years following abandonment as it is reshaped by ice and waves. The intent of this option is to provide 
the shortest delivery route without requiring dredging or additional marine impacts. 


8.6.2 Option 2: Point Lonely Module Transfer Island 


Option 2 would construct a similarly sized (13.0-acre gravel footprint) MTI at Point Lonely, approximately 0.6 
mile offshore on a former U.S. Department of Defense site. A total of 225.2 miles of ice road would be needed. 
The intent of this option is to move the MTI away from Nuiqsut’s high subsistence use area, and to use existing 
onshore gravel infrastructure at Point Lonely for staging purposes. Appendix D.1 includes additional details 
regarding island construction, maintenance, and decommissioning; ice road and ice pad requirements; water use; 
anticipated traffic volumes; and schedule. 


8.6.3 Option 3: Colville River Crossing* 


Option 3 would use the existing Oliktok Dock to receive the sealift barges. Modules would then be transported 
over existing Kuparuk gravel roads to a staging area near Kuparuk drill site 2P (DS2P); 5.0 acres of gravel 
footprint expansion would be required to accommodate module movement. From Kuparuk DS2P, the modules 
would then be moved by heavy-haul ice roads to GMT-2, crossing the Colville River on a partially grounded ice 
bridge near Ocean Point. From GMT-2, the modules would be transported to the Project area over Project gravel 
roads (Alternatives B, C, and E) or ice roads (Alternative D) to reach the WPF and drill site gravel pads. A total of 
80.2 miles of ice road would be needed. This option was developed in response to discussions with stakeholders 
with the intent of reducing impacts associated with MTI construction and vessel traffic through key marine 
harvesting areas in Harrison Bay. 


sonencnancccasconcarcanansanntesnncnanenaranannnannnennanscananarnnacasancasencnssenecaneestaeaencnvacannnararcaeannrnanunvanstaccananstenatencssananncnnarecnntannnsnnrannttaanannanenntnaneneaneararanancnennenreneccenenennssnanenansannasnanennnsenncesenenentancaennneanennenesenecreencnnenenenennerenensnsensencenetesenecenceenneeenesereneenseesenns, 


Option 3 is BLM’s preferred module delivery option. The identification of a preferred module delivery option 
_ does not constitute a commitment or decision; if warranted, BLM may select a different module delivery option 
_ than the preferred module delivery option in its Record of Decision. 


9.0 SUMMARY OF ENVIRONMENTAL CONSEQUENCES 


Chapter 3.0, Affected Environment and Environmental Consequences, of the Supplemental EIS details the 
affected environment for social, physical, and biological resources and the potential environmental impacts 
associated with each of the alternatives and module delivery options. Potential impacts for each resource are 
described in terms of type, context, duration, and intensity. 


Table ES.1 summarizes and compares key potential environmental impacts on resources and uses for each action 
alternative. Table ES.2 provides a summary comparison of key impacts for sealift module delivery options. 
For more information on all potential impacts, please refer to Chapter 3.0 of the Supplemental EIS. 
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Table ES.1. Summa 
Project Resources Affected 
Component . 


Soil disturbance and 
permafrost thaw 


Total Project 
footprint and 
eravel un Loss of gravel resources 
volume 

Changes to undisturbed 
characteristic visual 
landscape including night 
skies 


Wetlands lost 


Habitat loss for fish, birds, 
caribou, and polar bears 


Disturbance and 
displacement of birds, 
caribou, and polar bears 


Subsistence hunter 
avoidance 
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Comparison of Key Impacts by Action Alternative* 
Alternative C: Disconnected 


Alternative B: Proponent’s 
Project 


484.0 acres of gravel fill using 
4.9 million cubic yards of 
gravel 
605.0 acres of wetlands and 
7.0 acres of freshwater 
waterbodies impacted by 
gravel fill or excavation 
(e.g., mine site) 
12.1 acres of screeding 


18,942.5 acres of disturbance 
for birds? (10,810.7 in high-use 
areas) 


Lesser potential for subsistence 
hunter avoidance due to 
infrastructure footprint. 


More direct loss of subsistence 
use areas due to reduction in 
overall infrastructure footprint. 


Infield Roads 


545.9 acres of gravel fill using 
5.8 million cubic yards of 
gravel 
739.0 acres of wetlands and 
9.5 acres of freshwater 
waterbodies impacted by 
gravel fill or excavation 
(e.g., mine site) 
12.1 acres of screeding 


19,474.2 acres of disturbance 
for birds* (10,858.8 in high-use 
areas) 


Greatest potential for 
subsistence hunter avoidance 
due to larger infrastructure 
footprint. 


Greatest direct loss of 
subsistence use areas due to 
increase in overall 
infrastructure footprint. 
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Alternative D: Disconnected 
Access 


482.8 acres of gravel fill using 
5.9 million cubic yards of 
gravel 
674.2 acres of wetlands and 
10.0 acres of freshwater 
waterbodies impacted by 
gravel fill or excavation 
(e.g., mine site) 
12.1 acres of screeding 


18,164.7 acres of disturbance 
for birds* (10,132.8 in high-use 
areas) 


Lesser potential for subsistence 
hunter avoidance due to 
infrastructure footprint. 


Lesser direct loss of subsistence 


use areas due to reduction in 
overall infrastructure footprint. 


Alternative E: Three-Pad 
Alternative (Fourth Pad 
Deferred 
482.4 acres of gravel fill using 
4.4 million cubic yards of 
gravel 
532.1 acres of wetlands and 
5.0 acres of freshwater 
waterbodies impacted by 
gravel fill or excavation 
(e.g., mine site) 
12.1 acres of screeding 


17,037.3 acres of disturbance 
for birds* (9,546.0 in high-use 
areas) 

Least potential for subsistence 
hunter avoidance due to 
infrastructure footprint. 


Least direct loss of subsistence 
use areas due to reduction in 
overall infrastructure footprint. 
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Project 


Component 


Location of 
Willow 
Processing 
Facility, 
Willow 
Operations 
Center, and 
airstrip 


Ice 
infrastructure 


Resources Affected 


Perceived differences in air 
quality effects (Alternative 
C would be closer to 
Nuiqsut) 


Disturbance and 
displacement of caribou 
(some Alternative C 
components would be in an 
area of lower caribou 


density) 


Potential impoundments 
during spring breakup 


Vegetation and soil 
compaction 


Habitat alteration for birds, 
caribou, and marine 
mammals 


Increased displacement or 
mortality of birds, caribou, 
and other wildlife due to 
increased subsistence access 


Changes to subsistence 
access 


Alternative B: Proponent’s 
Project 


Near the airstrip and 
approximately 5 miles east of 
BT3 


The infield road could funnel 
caribou movement along the 
west side of the road and 
toward the airstrip and WPF 
during fall migration south. 


Alternative C: Disconnected 
Infield Roads 


Near the south airstrip and 
approximately 5 miles east of 
BT3 


Decreased potential for 
deflection of migrating caribou 
since it would remove the 
perpendicular intersection of 
access and infield roads, which 
could be a pinch-point for 
caribou movement. Caribou are 
less likely to be funneled into 
the area by the infield road. 


WPF, WOC, and southern 
airstrip would be further east, in 
an area with lower densities of 
caribou. Because fewer caribou 
use this area, disturbance and 
displacement due to noise and 
human activity from these 
facilities would affect fewer 
caribou. 


Approximately 495.2 total 
miles (3,590.7 total acres) of 
ice roads over nine construction 
seasons 


No annual resupply ice road 


936.6 acres of single season ice 
pads; 30.0 acres of multi- 
season ice pads 


4,557.3 total acres of ice 
infrastructure 


Lesser amount of ice roads for 
subsistence access 


Approximately 650.1 total 
miles (4,411.6 total acres) of 
ice roads: 
574.5 miles over nine 
construction seasons 
3.6 miles of annual resupply 
ice road (15.3 acres) (2030 
to 2050; 75.6 total miles; 
321.3 total acres) 


1,166.4 acres of single season 
ice pads; 30.0acres of multi- 
season ice pads 


5,608.0 total acres of ice 
infrastructure 


More ice roads for subsistence 
access 
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Alternative D: Disconnected 
Access 


WPF colocated with BT3 


Decreased potential for 
deflection of migrating caribou, 
especially near the WPF, since 
it would remove the 
perpendicular intersection of 
access and infield roads. 


Caribou moving south along 
the east side of the infield roads 
during southerly movements in 
the fall would not have to cross 
a road, which would lower the 
probability of delays or 
deflections. 


ironmental Impact Statement 


Alternative E: Three-Pad 
Alternative (Fourth Pad 
Deferred 

Near the airstrip and 
approximately 5 miles east of 
BT3 


The infield road could funnel 
caribou movement along the 
west side of the road and 
toward the airstrip and WPF 
during fall migration south. 


Approximately 962.4 total 
miles (5,893.4 total acres) of 
ice roads: 
699.9 miles (4,780.4 acres) 
over ten construction 


seasons 

12.5 miles (55.7 acres) of 
annual resupply ice road 
(2030 to 2051; 262.5 total 
miles; 1,113.0 total acres) 


1,241.4 acres of single season 
ice pads; 30.0 acres of multi- 
season ice pads 


7,164.8 total acres of ice 
infrastructure 


Most miles of ice road for 
subsistence access 


Approximately 431.2 total 
miles (3,166.2 total acres) of 
ice roads over eight 
construction seasons 


No annual resupply ice road 


830.6 acres of single season ice 
pads; 30.0 acres of multi- 
season ice pads 


4,026.8 total acres of ice 
infrastructure 


Least amount of ice roads for 
subsistence access 
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Project Resources Affected 
Component 


Pipelines Changes to undisturbed 
characteristic visual 
landscape including night 
skies 


Habitat alteration for birds, 
caribou, and polar bears 


Collision potential for birds 


Delayed or deflected 
movement of caribou from 
new linear infrastructure 


Increased insect relief 
habitat for caribou 


Increased spill risk 
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Alternative B: Proponent’s Alternative C: Disconnected Alternative D: Disconnected PAIGuie (on One Witcoos ett 


Project Infield Roads Access Alternative (Fourth Pad 
Deferred 
97.5 total miles of pipeline rack | 98.5 total miles of pipeline rack |98.1 total miles of pipeline rack | 89.6 total miles of pipeline rack 
94.4 miles on new VSMs 95.4 miles on new VSMs 95.0 miles on new VSMs 86.5 miles on new VSMs 
3.1 miles on existing VSMs 3.1 miles on existing VSMs 3.1 miles on existing VSMs 3.1 miles on existing VSMs 
0.9 mile HDD 0.9 mile HDD 0.9 mile HDD 0.9 mile HDD 
314.2 total miles of individual |383-7 total miles of individual |373 9 total miles of individual |267.7 total miles of individual 
pipelines pipelines pipelines pipelines 
38.3 miles of pipeline without a |42-4 miles of pipeline without a| 45.2 miles of pipeline without a|35.7 miles of pipeline without a 
parallel road parallel road parallel road parallel road 
Other pipelines: Other pipelines: sae Other pipelines: Other pipelines: 
64.3-mile seawater pipeline 63.3-mile seawater pipeline 69.2-mile seawater pipeline 64.4 -mile seawater pipeline 
34.4-mile diesel pipeline 82.0-mile diesel pipeline 77.0-mile diesel pipeline 35.1 -mile diesel pipeline 
Diesel trucked by road: 37.5 Diesel trucked by road: 0 miles | Diesel trucked by road: 0 miles | Diesel trucked by road: 33.1 
miles miles 
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Project 


Component 


Gravel roads 


Dust shadow 


from gravel 
roads? 
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Resources Affected 


Changes to undisturbed 
characteristic visual 
landscape 


Upslope water 
impoundment and 
thermokarst erosion 


Potential blockage or 
restriction of sheet flow 
during spring breakup, that 
could result in changed flow 
direction, channel 
instability, erosion of the 
tundra or stream channel, or 
deposition of sediment on 
the tundra or in the stream 
channel 


Disturbance and 
displacement of birds, 
caribou, and polar bears 


Delayed or deflected 
movement of caribou from 
new linear infrastructure 


Changes to subsistence 
access and resource 
availabili 


Alternative B: Proponent’s 


Project 

37.4 total miles (259.7 total 
acres, including turnouts) 
Seven bridges 

11 culvert batteries 

197 cross-drainage culverts 


Eight turnouts with 
subsistence/tundra access 
ramps (3.0 acres total) 


Most gravel roads for 
subsistence access 


Alternative C: Disconnected 


Infield Roads 

35.4 total miles (243.1 total 
acres, including turnouts) 
Six bridges 

10 culvert batteries 

187 cross-drainage culverts 


Eight vehicle turnouts with 
subsistence/tundra access 
ramps (3.0 acres total) 


More gravel roads for 
subsistence access 


Alternative D: Disconnected 


Access 


27.2 total miles (189.0 total 
acres, including turnouts) 


Six bridges 
8 culvert batteries 
144 cross-drainage culverts 


Six turnouts with 
subsistence/tundra access 
ramps (2.2 acres total) 


Least gravel roads for 
subsistence access 


Alternative E: Three-Pad 
Alternative (Fourth Pad 
Deferred) 


Soil composition changes, 
decreased albedo, 
permafrost thawing, 
thermokarst development 


Vegetation damage 


Wetland composition 
changes 


Habitat alteration for fish, 
birds, caribou, and polar 
bears 


3,448.5 total acres (includes 
mine site) 
3,277.1 acres in wetlands 
106.6 acres in freshwater 
waterbodies 
64.8 acres in uplands 


mine site) 
3,326.3 acres in wetlands 
100.5 acres in freshwater 
waterbodies 
40.0 acres in uplands 


fies sea 
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3,466.8 total acres (includes 


2,690.7 total acres (includes 
mine site) 


2,544.5 acres in wetlands 
91.9 acres in freshwater 
waterbodies 

54.3 acres in uplands 


30.2 total miles (220.6 total 
acres, including turnouts) 


Six bridges 
9 culvert batteries 
159 cross-drainage culverts 


Seven turnouts with 
subsistence/tundra access 
ramps (2.6 acres total) 


Less gravel roads for 
subsistence access 


2,712.3 total acres (includes 
mine site) 
2,712.3 acres in wetlands 
101.9 acres in freshwater 


waterbodies 
39.2 acres in uplands 
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Project Resources Affected Alternative B: Proponent’s Alternative C: Disconnected Alternative D: Disconnected PNicoar\tice oa dieses ete 
Component Project Infield Roads Access Alternative (Fourth Pad 
: Deferred 
Stream Hydrologic changes or 18 crossings: 16 crossings: 14 crossings: 15 crossings: 
crossings erosion 7 bridges 6 bridges 6 bridges 6 bridges 
(culverts and : A 11 culvert batteries 10 culvert batteries 8 culvert batteries 9 culvert batteries 
bridges) PESOS eue ; ; : é ; 
contamination of fish and | 36 bridge piles below OHW 20 bridge piles below OHW 36 bridge piles below OHW 36 bridge piles below OHW 
thus decreased subsistence | (all in anadromous streams) (all in anadromous streams) (all in anadromous streams) (all in anadromous streams) 
Cy 12 VSMs below OHW 22 VSMs below OHW 12 VSMs below OHW 108 VSMs below OHW 
Increased noise during 
construction 
Changes to undisturbed 
characteristic visual 
landscape 
Habitat loss for fish 
Airstrip Increased noise | airstrip and apron (42.2 acres) |2 airstrips (87.6 total acres): | airstrip and apron (44.6 acres) |1 airstrip and apron (42.2 acres) 
Ghanses to unslisturbed near the WOC (approximately | North airstrip and hangar near BT3/WPF near the WOC (approximately 
Beal 5 miles east of BT3) (43.8 acres) near BT2 5 miles east of BT3); would 
characteristic visual 5 cecil Se Sone) we 
; : ; outh airstrip and apron also require airstrip access road 
landscape including night mee 
ice (43.8 acres), approximately 
: 5 miles east of BT3 
Disturbance and 
displacement of birds, 
caribou, and polar bears 
Total Temporary changes to lake- | 1,662.4 million gallons over the} 1,914.3 million gallons over the |2,286.3 million gallons over the| 1,478.7 million gallons over the 
freshwater | water chemistry (until life of the Project (30 years) life of the Project (30 years) life of the Project (31 years) life of the Project (30 years) 
use spring breakup and 
recharge) by depleting 
oxygen and changing pH 
and conductivity 
Habitat alteration for fish 
and birds 
Special status species: 


yellow-billed loon nesting 
lakes 
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Project 


Component 


Ground 
traffic * 


Fixed-wing 
air traffic’* 


Helicopter air 
traffic® 
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Resources Affected 


Increased noise 


Changes to undisturbed 
characteristic visual 
landscape including night 
skies 

Disturbance and 
displacement of birds, 
caribou, and polar bears 


Injury or mortality of birds, 
caribou, and polar bears 


Changes to undisturbed 
characteristic visual 
landscape including night 
skies 


Disturbance and 
displacement of birds, 
caribou, and marine 
mammals 


Injury or mortality of birds 


Alternative B: Proponent’s 
Project 


3,188,910 vehicle trips 


Less disturbance of caribou due 
to ground traffic 


Alternative C:; Disconnected 
Infield Roads 


4,212,510 vehicle trips 


More disturbance of caribou 
due to ground traffic 


12,101 total fixed-wing flights 
Willow: 11,809 
Alpine: 292 


Less disturbance of caribou due 
to aircraft traffic 


Changes to undisturbed 
characteristic visual 
landscape including night 
skies 


Disturbance and 
displacement of birds, 
caribou, and marine 
mammals 


Injury or mortality of birds 


2,421 total flights 
Willow: 2,321 
Alpine: 100 


Less disturbance of caribou due 
to aircraft traffic 


19,574 total fixed-wing flights 
South Willow: 13,201 
North Willow: 6,081 
Alpine: 292 


More disturbance of caribou 
due to aircraft traffic 


2,910 total flights 
South Willow: 2,421 
North Willow: 357 
Alpine: 132 


More disturbance of caribou 
due to aircraft traffic 


Alternative D: Disconnected 
Access 


4,376,890 vehicle trips 


Most disturbance of caribou 
due to ground traffic 


19,038 total fixed-wing flights 
Willow: 15,387 
Alpine: 3,651 


Most disturbance of caribou 
due to aircraft traffic 


2,503 total flights 
Willow: 2,403 
Alpine: 100 


More disturbance of caribou 
due to aircraft traffic 


Human 
activity 


Changes to undisturbed 
characteristic visual 
landscape including night 
skies 


Disturbance and 
displacement of birds, 
caribou, and marine 
mammals 


30-year Project duration (9 
years of construction) 


940.2 acres of polar bear 
disturbance (potential terrestrial 
denning habitat within | mile 
of winter activity, USFWS 
buffer) 
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30-year Project duration (9 
years of construction) 


942.7 acres of polar bear 
disturbance (potential terrestrial 
denning habitat within | mile 
of winter activity, USFWS 
buffer) 


31-year Project duration (10 
years of construction) 


1,004.7 acres of polar bear 
disturbance (potential terrestrial 
denning habitat within | mile 
of winter activity, USFWS 
buffer) 


Alternative E: Three-Pad 
Alternative (Fourth Pad 
Deferred 

3,145,870 vehicle trips 


Least disturbance of caribou 
due to ground traffic 


11,983 total fixed-wing flights 
Willow: 11.691 
Alpine: 292 


Least disturbance of caribou 
due to aircraft traffic 


2.421 total flights 
Willow: 2.321 
Alpine: 100 


Least disturbance of caribou 
due to aircraft traffic 


30-year Project duration (8 
years of construction) 


618.5 acres of polar bear 
disturbance (potential terrestrial 
denning habitat within | mile 
of winter activity, USFWS 
buffer) 
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Project Resources Affected — Alternative B: Proponent’s Alternative C: Disconnected Alternative D: Disconnected PNiGairincey Onl Uilaxon lel 
Component Project Infield Roads Access Alternative (Fourth Pad 
Deferred 


Greenhouse |Climate change and air Total GHG emissions are Total GHG emissions are Total GHG emissions are Total GHG emissions are 
gas quality 284,405 Mt of gross COze for |286,575 Mt of gross COze for |284,530 Mt of COze for gross |278,036 Mt of gross COve for 
emissions 30-year Project duration (using |30-year Project duration (using |3 1-year Project duration (using |30-year Project duration (using 


(GHG emissions for the 
Project duration are 
measured as COze in 
Mt/annual average) 


100-year GWP, IPCC AR4) 100-year GWP, IPCC AR4) 100-year GWP, IPCC AR4) 100-year GWP, IPCC AR4) 


Annual average total (i.e., sum 
of direct and indirect) GHG 

emissions (9,268 Mt COve per 
year) constitute approximately 


Annual average total (i.e., sum 
of direct and indirect) GHG 

emissions (9,178 Mt COve per 
year) constitute approximately 


Annual average total (i.e., sum 
of direct and indirect) GHG 
emissions (9,552 Mt COve per 
year) constitute approximately 
0.145% of the 2019 U.S. GHG |0.146% of the 2019 U.S. GHG |0.140% of the 2019 U.S. GHG |0.141% of the 2019 U.S. GHG 
inventory. inventory. inventory. inventory. 
Note: AR4 (Fourth Assessment Report); BT2 (drill site BT2); BT3 (drill site BT3); COze (carbon dioxide equivalent); GHG (greenhouse gas) ; GWP (global warming potential); HDD 
(horizontal directional drilling); IPCC (Intergovernmental Panel on Climate Change); Mt (thousand metric tons); OHW (ordinary high water); USFWS (U.S. Fish and Wildlife Service); VSM 
(vertical support members); WOC (Willow Operations Center); WOUS (Waters of the U.S.); WPF (Willow Processing Facility). 

“ Based on a 656-foot (200-meter) disturbance zone around gravel facilities. 

> Area potentially altered by dust generated from vehicles or wind on gravel fill extending 328 feet (100 meters) from gravel infrastructure. 

* Total traffic is for the life of the Project (Alternatives B and C, 30 years; Alternative D, 32 years) and does not include any reclamation activity. Ground-traffic trips are one-way. A single 
flight is defined as a landing and subsequent takeoff, and a single vessel trip is defined as docking and subsequent departure. 

“ Number of trips includes buses, light commercial trucks, short-haul trucks, passenger trucks, and other miscellaneous vehicles. Construction ground traffic also includes gravel hauling (e.g., 


B70 or maxi dump trucks). 
* Flights outlined are additional flights required beyond projected travel to/from non-Project airports (e.g., Anchorage, Fairbanks, Deadhorse); includes C-130, Twin Otter or CASA, Cessna, 


and DC-6 or similar aircraft. 


Table ES.2. Summary Comparison of Key Impacts by Sealift Module Delivery Option 

Project Resources Affected Option 1: Atigaru Point Module Option 2: Point Lonely Module Transfer Option 3: Colville River Crossing 
Component Transfer Island Island 

Total gravel Loss of gravel resources 12.8 acres of gravel fill using 13.0 acres of gravel fill using 446,000 cubic |5.0 acres of gravel fill using 
footprint and 397,000 cubic yards of gravel in the | yards of gravel in the marine environment | 118,700 cubic yards of gravel 
gravel fill marine environment 14.5 acres of screeding 4.9 acres in wetlands 


volume 14.5 acres of screeding 


Annual average total (i.e., sum 
of direct and indirect) GHG 

emissions (9,480 Mt COve per 
year) constitute approximately 


Changes to undisturbed 
characteristic visual landscape 
including night skies 

WOUS lost 

Habitat loss and disturbance and 


displacement for fish, birds, and 
marine mammals 


No additional screeding beyond 
that needed for the action 
alternatives 


Subsistence harvester avoidance 
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Project 


Resources Affected 
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Option 1: Atigaru Point Module 
Transfer Island 


Option 2: Point Lonely Module Transfer 
Island 


Option 3: Colville River Crossing 


Component 
Location 


Closest 
proximity of 
summer 
construction to 
high-density 
caribou areas 


Disturbance and displacement of 
caribou 

Subsistence harvester avoidance 
Reduced availability of subsistence 
resources 

(Ranked the same for subsistence 
since there are positive and negative 
outcomes for each location) 


2.4 miles offshore 


Farther offshore from high-density 
caribou areas. 


No onshore activities in summer, | 
multi-season ice pad would remain 
(12.5 miles from high-density caribou 
post-calving and 1.9 miles from high- 
density oestrid fly relief) 


Greatest potential for offshore 
avoidance by Nuiqsut hunters. 


Impacts are most likely to occur for 
Nuigsut harvesters (up to 94% 
directly affected); impacts may occur 
for Utqiagvik but are less likely (up to 
12% directly affected). 


(0.6 mile offshore 


Summer onshore activities in an area of high 
use by caribou for insect relief (end of June 
to beginning of August). Closer to 
Teshekpuk Lake. Could disturb more 
caribou, especially in July. 

Closest to or within high-density caribou 
areas (post-calving 0.9 mile and insect relief 
0 mile) 


Would reduce caribou availability. 


Greater potential for indirect impacts to 
caribou, wolf, and wolverine resource 
availability for Utqiagvik harvesters. 


Less potential for impacts to Nuiqsut 
harvester access since island would be 
farther from core Nuiqsut seal, eider, and 
coastal caribou harvesting areas. 


Impacts are most likely to occur for Nuigsut 
harvesters (up to 94% directly affected); 
impacts may occur for Utqiagvik but are 
less likely (up to 24% directly affected). 


More likely to cause indirect impacts to 
Utqiagvik harvesters because of its 
proximity to key Utqiagvik harvesting areas 
at Teshekpuk Lake. 


Disturbance and displacement of 
caribou 


12.5 miles to high-density caribou 
post-calving 

9.6 miles to high-density caribou 
mosquito relief 

1.9 miles to high-density caribou 
oestrid fly relief 
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0.0 mile offshore 


Farthest away from high-density 
caribou areas (post-calving 47.1 
miles and insect relief 32.4 miles) 


Impacts are most likely to occur for 
Nuiqsut harvesters (up to 91% 
directly affected; impacts may 
occur for Utqiagvik but are less 
likely (up to 13% directly affected). 


0.9 mile to high-density caribou post- 
calving 


(greater disturbance of caribou during post- 
calving) 


0.0 mile to high-density caribou mosquito 
relief (greater disturbance of caribou during 
insect relief) 


0.0 mile to high-density caribou oestrid fly 
relief (greater disturbance of caribou during 
insect relief) 


47.1 miles to high-density caribou 
post-calving 

46.3 miles to high-density caribou 
mosquito relief 


32.4 miles to high-density caribou 
oestrid fly relief 
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Project 
Component 
Ice roads 


Multi-season 
ice pads 
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Resources Affected Option 1: Atigaru Point Module 

Transfer Island 

110.8 total miles (795.0 acres) 
Total gravel haul (1 season): 35.2 
miles on tundra; 2.4 miles on sea 
ice 


Potential impoundments during 
spring breakup 


Vegetation and soil compaction 


Habitat alteration for birds, caribou, 


and marine mammals Total module transport (over 2 


seasons): 68.4 total miles on tundra; 
4.8 miles on sea ice 


73% in the TLSA 
60.3% in polar bear critical habitat 


Increased displacement or mortality 
of birds, caribou, and other wildlife 
due to increased subsistence access. 
Changes to subsistence access 
Greater potential for hunter avoidance 
of infrastructure due to presence of 
ice roads in key Nuiqsut geese 
hunting areas along Fish Creek. 


Three 10.0-acre multi-season ice 
pads: 


One at BT1 
One near Atigaru Point 


Potential impoundments during 
spring breakup 
Vegetation and soil compaction 


Habitat alteration for birds, caribou, 


and marine mammals One midway between Atigaru Point 


and BT1 
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Option 2: Point Lonely Module Transfer 
Island 
229.7 total miles (2,592.6 acres) 


Total gravel haul (1 season): 77.9 miles on 
tundra; 0.6 mile on sea ice 


Total module transport (over 2 seasons): 
150.0 miles on tundra; 1.2 miles on sea ice 


89% in the TLSA 
16.5% in polar bear critical habitat 
Most forage damage for caribou 


Three 10.0-acre multi-season ice pads: 
One at BT2 


Two along ice road between BT2 and 
Point Lonely 


More potential to affect caribou in 
summer because more caribou use the 


area closer to Point Lonely 


Option 3: Colville River Crossing 


80.2 total miles (583.2 acres) 


Total gravel haul (1 season): all 
on existing gravel roads 


Total module transport (over 
2 seasons): 80.2 miles on tundra; 
0 miles on sea ice 


0% in the TLSA 
0% in polar bear critical habitat 
Least forage damage for caribou 


Summer and fall caribou harvests 
less likely to be directly affected. 


Minimal disturbances to the CAH 
habitat; few CAH caribou present 
in winter. 


Overall fewer impacts to terrestrial 
mammals, including caribou than 
Options | and 2. 


One fewer winter ice road season 
(two winters); associated traffic less 
likely to deflect or disturb 
subsistence resources and 
subsistence harvesters from 
crossing. 


Would move most activity and 
infrastructure associated with 
module delivery farther from 
Utqiagvik’s primary subsistence 
use area compared to Options | and 
ah 

0.0-acre multi-season ice pads 
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Project Resources Affected 
Component 
Total 
freshwater 


usage 


Option 1: Atigaru Point Module 
Transfer Island 

Temporary changes to lake-water {307.9 million gallons 

chemistry (until spring breakup and 

recharge) by depleting oxygen and 


changing pH and conductivity 
Habitat alteration for fish and birds 
Special status species: yellow-billed 


Final Supplemental Environmental Impact Statement 


Island 
572.0 million gallons 


Option 2: Point Lonely Module Transfer Option 3: Colville River Crossing 


257.2 million gallons 


Ground traffic * | Changes to undisturbed 
characteristic visual landscape 
including night skies 


loon nesting lakes 
at 2,306,110 trips 


Disturbance and displacement of 
birds, caribou, and polar bears 


Injury or mortality of birds 


Fixed-wing Changes to undisturbed 326 total flights (36 to Atigaru Point 
traffic? characteristic visual landscape in summer): 
including night skies Willow: 205 
Disturbance and displacement of Alpine: 25 
birds, caribou, and marine mammals | tigaru Point: 96 
Injury or mortality of birds 
Helicopter Changes to undisturbed 450 total flights 
traffic characteristic visual landscape Willow: 435 
including night skies Alpine: 15 


Disturbance and displacement of 
birds, caribou, and marine mammals 
Injury or mortality of birds 
Disturbance and displacement of 
fish, birds, and marine mammals 


Vessel traffic Nearshore barge route ~1,100 miles 
RT, support vessel route ~100 miles 


RT 


9 barges, 16 tugboats, and 259 
support vessels, 4 summer seasons 


3,196,450 trips 


/ 


326 total flights (36 to Point Lonely in 
summer): 

Willow: 205 

Alpine: 25 

Point Lonely: 96 
Markedly greater disturbance of caribou 
during insect relief 


450 total flights 
Willow 435 
Alpine 15 


535,160 trips 


70 total flights: 

Willow: 0 

Alpine: 28 

Kuparuk: 42 
Least amount of disturbance to 
caribou, marine mammals, and 
birds 
16 total flights to/from Alpine 


Nearshore barge route ~1,000 miles RT, 
support vessel route ~200 miles RT 

9 barges, 16 tugboats, and 259 support 

vessels, 4 summer seasons 


Nearshore barge route ~1,200 miles 
RT, support vessel route ~5.2 
miles RT 


9 barges, 16 tugboats, and 60 
support vessels, 2 summer seasons 


195-foot-tall | Injury or mortality of birds 2 towers 
communication 
tower 


3 Towers 


0 towers 


eat 
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Project Resources Affected Option 1: Atigaru Point Module Option 2: Point Lonely Module Transfer Option 3: Colville River Crossing 
Component 5 Transfer Island Island 
Human activity | Disturbance and displacement of Camp for winter ice road construction |Camp for winter ice road construction (each | None 
(construction | birds, caribou, and marine mammals |(each season) on a multi-season ice _| season) on existing gravel pad 
camps with pad 
100-person 
capacity) 


Camp for module offload and transport at 
Camp for module offload and Point Lonely on existing gravel pad 
transport on multi-season ice pad at 


; : Camp for summer construction and module 
Atigaru Point 


receipt at Point Lonely on existing gravel 
Camp for summer construction and | pad 

module receipt would be located on a 
barge (i.e., Floatel) at module transfer 
island 


Markedly greater disturbance of caribou 
because activity would be onshore in 
summer in a location with more caribou. 
Note: BT1 (drill site BT1); BT2 (drill site BT2); CAH (Central Arctic Herd) ; RT (roundtrip); TLSA (Teshekpuk Lake Special Area) ; WOUS (Waters of U.S.). Traffic trips are defined as one- 
way; a single flight is defined as a landing and subsequent takeoff; and a single vessel trip is defined as a docking and subsequent departure. 

* Includes buses, light commercial trucks, short-haul trucks, passenger trucks, and other miscellaneous vehicles. Ground transportation also includes gravel hauling operations (i.e., B70 or maxi 
dump trucks) and module transportation. 


» Flights outlined are additional flights required beyond projected travel to/from existing airstrips and include flights to the Alpine and Willow airstrips. Fixed-wing aircraft includes C-130, 
DC-6, Twin Otter or CASA, Cessna, or similar. 
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10.0 COLLABORATION AND COORDINATION 

The BLM is the lead agency for this EIS. Cooperating agencies for both the 2020 EIS and this 2022 Supplemental 
EIS included USACE, U.S. Environmental Protection Agency (EPA), U.S. Fish and Wildlife Service (USFWS), 
Native Village of Nuiqsut (NVN), Ifupiat Community of the Arctic Slope (ICAS), City of Nuiqsut, NSB, and 
State of Alaska. The Federal Aviation Administration, Bureau of Ocean and Energy Management, National 
Marine Fisheries Service (NMFS), U.S. Coast Guard, and U.S. Department of Transportation (Pipeline and 
Hazardous Materials Safety Administration) were invited to be cooperating agencies during the 2020 Willow EIS 
but declined to participate. 


As the lead federal agency, BLM consulted with federally recognized tribal governments during preparation of the 
EIS and this Supplemental EIS. BLM initiated the government-to-government consultation and ANCSA 
corporation consultation with the following tribes and ANCSA corporations whose members could be 
substantially affected by the Project: 


e NVN 

e Nagsragmiut Tribal Council 

e ICAS 

e = Kuukpik 

e Arctic Slope Regional Corporation 


BLM offered these entities the opportunity to participate in formal consultation, to participate as cooperating 
agencies, or simply to receive information about the Project, prior to public dissemination. 


BLM is consulting with the Alaska State Historic Preservation Office, in accordance with Section 106 of the 
National Historic Preservation Act of 1966. This is to determine if and how the Project could affect cultural 
resources listed in or eligible for listing in the National Register of Historic Places. 


To comply with Section 7(a)(2) of the Endangered Species Act of 1973 (ESA), BLM is consulting with USFWS 
and NMFS as appropriate, for species listed under the ESA. Both agencies provided input on issues, data 
collection and review, and alternatives development. Consultation is occurring parallel to the NEPA process and 
will be completed prior to the issuance of any ROD. 


BLM’s evaluation of the effects of the Project and the cumulative effects of current and future activities on 
subsistence uses and needs, as required under Section 810 of Alaska National Interest Lands Conservation Act 
(ANILCA) is included in Appendix G, Alaska National Interest Lands Conservation Act Section 810 Analysis. 
BLM’s findings conclude that the Project is not expected to result in a large reduction in the abundance 
(population level) of caribou or any other subsistence resource. However, the evaluation concludes that the 
Project may significantly restrict uses for the community of Nuiqsut due to a reduction in the availability of 
resources caused by alteration of their distribution and limitations on subsistence user access to the area. 


BLM’s findings in the ANILCA Section 810 evaluation for this Supplemental EIS conclude that the cumulative 
effects of current and future activities may significantly restrict uses for Nuiqsut, due to a reduction in the 
availability of caribou and limitations on subsistence user access to the area. A preliminary ANILCA Section 810 
evaluation was published concurrent with the Draft Supplemental EIS, and public hearings were held to collect 
testimony from affected communities with a “may significantly restrict” finding during the public comment 
period. 
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1.0 INTRODUCTION AND PURPOSE AND NEED 


1.1 Environmental Impact Statement Process and Changes Since Publication of the 
Final Environmental Impact Statement 


_e Shortening of the airstrips for all action alternatives to 5,700 feet (from 6,200 feet long) as a result of the 

North Slope Borough (NSB) rezoning process. The airstrip apron and access road alignments were 
updated to accommodate logistics changes from shortening the runway (Section 2.5.3.3, Airstrip and 
Associated Facilities) 


1.2 Introduction* 

This Supplemental EIS includes additional technical information for each resource included in Chapter 3.0, 
Affected Environment and Environmental Consequences, and Appendix E, Resources Technical Appendix. 
Appendix E is numbered in the same order as the Chapter 3 resource sections (e.g., Appendix E.2, Climate and 
Climate Change Technical Appendix, is the technical appendix for Section 3.2 Climate and Climate Change, of 
this Supplemental EIS). All glossary terms are bolded upon first use and a full glossary is provided at the end of 
the document. Throughout this Supplemental EIS, years of anticipated Willow MDP Project activity have been 
revised from a specific calendar year (e.g., 2023, 2024, 2025) to a more general description (e.g., Year 1, Year 2, 
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Year 3) to allow flexibility for the Project start date to account for potential delays. If the MDP is approved, 
construction is currently assumed to start in either winter 2022/2023 or winter 2023/2024. 
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_ To assist readers in identifying new information in this Supplemental EIS, new or substantially revised text is 

_ highlighted in light yellow (as shown in this paragraph). Substantial revisions include changes to the text or 

| underlying data that have changed the analysis or analysis conclusion. All sections that are new or include 

_ significant or substantial revisions include an asterisk (*) at the end of the section header; all new or substantially 


BLM received the initial request from CPAI on May 10, 2018, to prepare the Willow MDP EIS. The EIS would 
facilitate the permitting process for the proposed development of hydrocarbon resources from federal oil and gas 
leases in the northeast area of the National Petroleum Reserve in Alaska (NPR-A). The MDP addresses 
infrastructure components that would be constructed for the purpose of oil and gas development. If the MDP is 
approved, the Proponent may submit permit applications for up to five drill sites, a processing facility (i.e., 
Willow Processing Facility [WPF]), an operations center (i.e., Willow Operations Center [WOC]), up to 37.4 
miles of gravel roads, up to 699.9 total miles of ice roads during construction and up to 262.5 total miles of 
resupply ice roads during operations, one to two airstrips, up to 389.9 miles of pipelines (95.4 miles of new 
pipeline rack), and a gravel mine site on federal land in the NPR-A. The Willow MDP Project (Project) would 
also include the transportation of modules for hauling Project materials via sealift barge to the North Slope. The 
Project is anticipated to have a peak production in excess of 180,000 barrels of oil per day (with a processing 
capacity of 200,000 barrels of oil per day) over its 30- or 31-year life (varies by alternative), producing up to 
approximately 629 million barrels of oil (varies by alternative). (See Chapter 2.0, Alternatives, and Appendix D.1, 
Alternatives Development, for a detailed Project Description.) 


processesecenececeeencnennnnncnnanenennnntananansnsacnennannnsancnacnenccnsnenennnnccnrnanrnennnonesnenncencanntensanacernnnareenaacranereserannenenencnsenentnwenanancnvenenernanansneanacsransnnerenensnnsnenenennensaennaneanncnennanentanaaenennnnensennsnennnarecnentacnennncnnencenneennearenenenrnnonnnnonenennnsereneneenenanerannaneeenanaceeannneesnaaenert 


_ As the federal manager of the NPR-A, BLM is responsible for land use authorizations and compliance with the 
_ requirements of the National Environmental Policy Act of 1969 (NEPA) (42 USC 4321 et seq.). Additionally, the | 
_U.S. Army Corps of Engineers (USACE), a cooperating agency, also has authority over the Project through its 
authority to issue or deny permits for the placement of dredge or fill material in Waters of the United States 
_(WOUS), including wetlands. The eight cooperating agencies for the Project and their roles and expertise are 

_ described below. 


The Proponent’s stated purpose for the Project is to construct drill sites, roads, pipelines, and ancillary facilities to 
support the safe and economic production and transportation to market of oil and gas resources under leaseholds 
in the NPR-A. 


1.3 National Petroleum Reserve in Alaska* 

The Naval Petroleum Reserve Number 4 was established by President Warren G. Harding in 1923 to protect a 
future oil supply for the U.S. Navy. In 1976, the Naval Petroleum Reserves Production Act (NPRPA) renamed the 
Reserve the NPR-A and transferred its management to the Secretary. The NPRPA (as amended) provides the 
Secretary with the authority to administer oil and gas leasing in the NPR-A and to implement such regulations as 
deemed necessary for the protection of important surface resources and uses. 
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_ Congress authorized petroleum production in the NPR-A in 1980 (PL 96-514), but it was not until the 1990s that 

_ development on adjacent state lands made exploration in the NPR-A economically feasible. In 1998, BLM 

_ completed an Integrated Activity Plan (IAP) that assessed the potential use of the Northeast NPR-A for oil 

_ development (BLM 1998). The 1998 IAP was amended in 2005 and supplemented in 2008 (BLM 2005, 2008c). 

In 2012, BLM completed an IAP/EIS that analyzed development scenarios and related environmental 
_ consequences for all BLM-managed federal lands and oil and gas resources within the NPR-A (BLM 2012c). The 
_IAP/EIS Record of Decision (ROD) was issued in 2013 (BLM 2013). A revised IAP/EIS was released in 2020 

_ (BLM 2020b), which was challenged in federal district court. In 2021, BLM was directed to reevaluate the 2020 

_ NPR-A IAP and a new ROD was issued in April 2022 (BLM 2022b) adopting an IAP nearly identical to that 
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_ The purpose of the Proposed Action is to construct the infrastructure necessary to allow the production and 
_ transportation to market of federal oil and gas resources in the Willow reservoir located in the Bear Tooth Unit 
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| (BTU), while providing maximum protection to significant surface resources within the NPR-A, consistent with 

_ BLM’s statutory directives. The need for federal action (i.e., issuance of authorizations) is established by BLM’s 
_ responsibilities under various federal statutes, including the NPRPA (as amended) and the Federal Land Policy 

_ and Management Act as well as various federal responsibilities of cooperating agencies under other statutes, 

_ including the Clean Water Act (CWA). Under the NPRPA, BLM is authorized to conduct oil and gas leasing and 
_ development in the NPR-A (42 USC 6506a). BLM is required to respond to the Proponent’s requests for an MDP 


USACE, as a cooperating agency on the Supplemental EIS, develops its own overall purpose for the Project in 
accordance with its Section 404 CWA regulations. The overall purpose of the Project, as defined by USACE, is to 
construct infrastructure to safely produce, process, and transport commercial quantities of liquid hydrocarbons to 
market via pipeline from the Willow reservoir. The overall Project purpose and need allows a robust consideration 
of alternatives while providing a foundation to determine practicability, which is a key aspect of the Section 404 
permitting process. An alternative is practicable if it is available and capable of being done after taking into 
consideration cost, existing technology, and logistics in light of overall Project purposes (40 CFR 230.10(a)(2)). 


The purpose and need of the Proposed Action is a key factor in determining a range of alternatives required for 
consideration in an EIS and assists with the selection of a preferred alternative. This Supplemental EIS presents a 
reasonable range of alternatives that consists of a No Action Alternative and four action alternatives, together with 
three sealift module delivery options. This Supplemental EIS analyzes the environmental impacts of these 
alternatives and informs how well each alternative meets the Project purpose and need. 


1.4.1 Decision to be Made 

BLM and other authorizing federal cooperating agencies will, in their respective ROD(s), decide whether to 
approve the Willow MDP and the associated issuance of permits and rights-of-way for the construction of the 
development plan, in whole or in part, based on the analysis contained in this Supplemental EIS. The ROD(s) 
associated with this Supplemental EIS will not constitute the final approval for all actions, such as approval for 
subsequent individual applications for permits to drill and rights-of-way associated with the Proposed Action. 
This Supplemental EIS analysis does, however, provide BLM and other federal agencies that have regulatory 
oversight and permitting authorities with information and NEPA analysis that could be used to inform final 
approvals for individual Project components, such as specific permits to drill and rights-of-way. 


1.5 Development Location (Project Area) 

The Willow MDP area (Project area or Willow area) is located on the North Slope of Alaska, with the majority of 
the proposed facilities on leased federal lands within the BTU in the northeastern portion of the NPR-A (Figure 
1.4.1). Supporting infrastructure, including road connections, pipeline tie-ins, the module transfer island (MT1), 
and the gravel mine site would be located on federal and Native corporation—owned lands in the Greater Mooses 
Tooth (GMT) Unit, on non-unitized lands within the NPR-A, and on lands or waters owned and managed by the 
State of Alaska. None of the facilities would be located on or near Native allotments. Where possible, Project 
pipelines would be colocated with existing pipelines on federal, State, and Native corporation land. 


Some elements of the Project would occur within the TLSA of the NPR-A (as defined in BLM’s 2022 NPR-A 
IAP/EIS [BLM 2022]), which was designated by the Secretary of the Interior in 1977 for its significant value to 
waterfowl and shorebirds. The designation has since been expanded to protect caribou and waterbirds, and their 
habitats. 


1.6 Cooperating Agencies 
BLM is the lead agency for this EIS. Eight federal, tribal, state, regional, or local government entities are 
participating as cooperating agencies (Table 1.5.1). 


Table 1.5.1. Cooperating Agencies and Their Authorities and Expertise 
Agency Authority/Expertise 

U.S. Army Corps of Engineers Permit authority for Section 404 of the Clean Water Act and Section 10 of the 
Rivers and Harbors Act 

Responsibilities under the Clean Air Act, the Clean Water Act, and the Oil 
Pollution Act 

Responsibilities under the Endangered Species Act, expertise in fish and wildlife | 


U.S. Environmental Protection Agency 


| U.S. Fish and Wildlife Service 
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Authority/Expertise 
Expertise in sociocultural, wildlife, subsistence, and economic resources 

Expertise in sociocultural, subsistence, and economic resources 

Expertise in sociocultural and economic resources 

Responsible for land use planning and regulation; permit authority for rezone; 
expertise in sociocultural, wildlife, subsistence, and economic resources 
Responsible for adjudicating requests or applications for permits, easements, and 
leases on state land (including state submerged land within 3 miles of the coast). 
Authority for air permits, water quality, spill prevention and response, and 
wastewater permits; expertise in sociocultural, human health, wildlife, subsistence, 
economic resources, off-road travel, water use, and ice road construction. 


Native Village of Nuigsut 


Ifupiat Community of the Arctic Slope 
City of Nuiqsut 
North Slope Borough 


State of Alaska (Departments of Fish and 
Game; Environmental Conservation; 
Natural Resources; Health and Social 
Services; and Commerce, Community, and 
Economic Development) 


1.7 Other Agencies 

The Federal Aviation Administration (FAA), Bureau of Ocean and Energy Management (BOEM), National 
Marine Fisheries Service (NMFS), U.S. Coast Guard, and U.S. Department of Transportation (Pipeline and 
Hazardous Materials Safety Administration) were invited to be cooperating agencies but declined to participate. 


1.8 Permitting Authorities 

All action alternatives and module delivery options in this EIS would require federal authorization by BLM, 
USACE, U.S. Coast Guard, and potentially U.S. Department of Transportation (Pipeline and Hazardous Materials 
Safety Administration). 


The State of Alaska, the NSB, Kuukpik Corporation (Kuukpik), the Native Village of Nuiqsut (NVN), and the 
Arctic Slope Regional Corporation (ASRC) are responsible for land management decisions, easements, leases, 
authorizations, and permits on their respective lands. The State of Alaska also has authority for state waters within 
3 miles of the shore. 


Appendix C, Regulatory Authorities and Framework, provides a full list of anticipated permits, approvals, and 
consultations as well as a list of applicable federal laws and executive orders. 


_ BLM identified 34 issues to be addressed in this Supplemental EIS through public and agency scoping (including 
_ internal BLM scoping) and consultation with Alaska Native tribes and ANCSA corporations (Appendix B.4, 

_ Supplemental EIS Scoping Comment Summary Report). The Supplemental EIS 30-day scoping period was held 

_ February 7, 2022, through March 9, 2022. 


_ During public scoping, 125,146 comment submissions were received, with 506 comments being unique. 

_ Comments were categorized as issues associated with resource topics, issues associated with BLM policy (and 

_ therefore not addressed in this Supplemental EIS), or out-of-scope comments. Substantive issues were identified 
_ as those that could potentially have significant effects, are necessary to make a reasoned choice among 

_ alternatives, or are needed to address points of disagreement, debate, or dispute regarding an anticipated impact 
_ from the Project. Substantive issues within the scope of the Supplemental EIS that were identified through 


Resources and topics that were considered but dismissed from detailed analysis in this Supplemental EIS are 
listed in Table 1.8.1, along with the rationale for dismissal. 


Table 1.8.1. Resources and Topics Dismissed from Detailed Anal 


Resource or Topic Rationale for Dismissal from Detailed Analysis 
Wildland fire The Project is located above the latitudinal tree line, in a predominantly wetland environment where 
wildland fire is rare. 
| Sand resources Sand resources would not be used for the Project and thus would not be affected. 
Physiography and The dominant physiographic feature near the Project is the Arctic Coastal Plain; the Project would 
om not alter its geography or geomorphology. The only geomorphic feature that could be affected is 
| permafrost, which is included in detailed analysis. 
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Resource or Topic Rationale for Dismissal from Detailed Analysis 

Cultural and The Project area was surveyed for cultural and paleontological resources (Reanier 2017, 2018, 
paleontological resources |2019a, 2019b, 2020, 2022). All known sites would be avoided; the Proponent routed all Project 
components (including ice roads and pads) 500 feet or farther from known resources to avoid 
adversely impacting any such areas. To ensure appropriate treatment of inadvertent discoveries, the 
Proponent maintains a Fossil and Artifact Finds Standard Operating Procedure and requires 
awareness training as required under ROP I-1 of the NPR-A IAP Record of Decision (BLM 2022b). 


Although increased access to cultural resources has been documented to correlate strongly with 
increased instances of vandalism and looting of cultural resources sites (Hedquist, Ellison et al. 
2014; Spangler, Arnold et al. 2006), these impacts are improbable due to conditions specific to the 
Project area and the Project timeline. Ice roads and pads would only be used during winter 
construction seasons, during which time any nearby cultural resources would be inaccessible due to 
snow cover. Access to cultural resources areas via gravel infrastructure in the summer months, while 
possible, would be complicated by the surrounding terrain. 


Additional supporting detail is provided in Appendix F, Cultural Resources Findings: Process and 
Analysis. 
/Recreation Current recreation use of the Project area is very low, and prospective future use of this area for 
recreation is also low. 


Wild and Scenic Rivers __| There are no rivers eligible for designation as wild and scenic near the Project. | 
Note: IAP (Integrated Activity Plan); NPR-A (National Petroleum Reserve in Alaska); ROP (required operating procedure). 


1.10 Consultation and Coordination 


_1.10.1 Endangered Species Act Consultation* 
Consultation was previously completed for this project with both the U.S. Fish and Wildlife Service (USFWS) 
_ and NMFS under Section 7 of the Endangered Species Act (ESA). Consultation with USFWS and NMFS was 
| reinitiated as part of developing this Supplemental EIS to address Project changes, including mitigation measures 


1.10.2 Magnuson-Stevens Fishery Conservation and Management Act Coordination 
Coordination under the Magnuson-Stevens Fishery Conservation and Management Act regarding Essential Fish 


Habitat (EFH) is occurring between federal authorizing agencies and NMFS, parallel to the NEPA process. 


1.10.3 National Historic Preservation Act Section 106 Consultation 

Consultation under Section 106 of the National Historic Preservation Act was initiated in November 2018, then 
reinitiated in November 2021 to address the Project changes, including new proposed mitigation measures and 
updates to the range of alternatives. BLM has continued to seek formal and informal Section 106 consultation 
through regular NPR-A working group meetings and direct outreach to tribal entities on the North Slope. To date, 
no North Slope tribal, municipal, corporation representative, North Slope community members, or non- 
governmental organizations have elected to consult with BLM regarding places of historic or cultural importance 
or traditional use. BLM’s consultation efforts did not result in any responses indicating specific concerns for 
documented or undocumented places of historic or cultural importance or traditional use. BLM previously 
received concurrence from the Alaska State Historic Preservation Officer on a Section 106 finding of No Adverse 
Effect to Historic Properties. An updated concurrence for the Supplemental EIS will be included with BLM’s 
Willow MDP Record of Decision. 


1.10.4 Native Consultation 
BLM initiated the government-to-government consultation and Alaska Native Claims Settlement Act (ANCSA) 
corporation consultation with the following tribes and ANCSA corporations whose members could be 
substantially affected by the Project: 

e NVN 

e Nagsragmiut Tribal Council 

e Ifiupiat Community of the Arctic Slope 

e Kuukpik 

e ASRC 
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Government-to-government consultation meetings have been held regularly with the NVN. The NVN also 
participates in regularly scheduled working group meetings for the NPR-A. Kuukpik and the ASRC have engaged 
in regular consultation with BLM during the NEPA process. 


1.11 Compliance with Section 810 of the Alaska National Interest Lands 


Conservation Act 
BLM’s evaluation of the effects of the Project and the cumulative effects of current and future activities on 
subsistence uses and needs, as required under Section 810 of ANILCA is included in Appendix G, Alaska 
National Interest Lands Conservation Act Section 810 Analysis. During the public comment period for the Draft 
Supplemental EIS, a hearing was conducted in Nuiqsut, who the preliminary evaluation found may experience a 
significant restriction of subsistence uses. During development of the 2020 EIS, a preliminary ANILCA Section 
810 evaluation was published concurrent with the Draft EIS (March 2020), and a revised Section 810 was 
published concurrent with the first Supplement to the Draft EIS (SDEIS) (October 2020). Public hearings were 
held to collect testimony from affected communities during the Draft EIS and SDEIS public comment periods. 
Dates of public hearings are included in Appendices B.2 (Draft EIS Comments and BLM Responses), B.3 
(Supplement to the Draft Environmental Impact Statement Comments and BLM Responses), and B.4 
(Supplemental EIS Scoping Comment Summary Report). 
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2.0 ALTERNATIVES* 


2.1 Introduction* 


_ This chapter describes Willow MDP Project components and the alternatives under consideration in the 
Supplemental EIS, including the No Action Alternative (Alternative A), four action alternatives (Alternatives B, 
' C, D, and E), and three sealift module delivery options (Options 1, 2, and 3). A more detailed description of 
Project components and alternatives, including the alternatives development process, is available in Appendix 
_D.1, Alternatives Development. 
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in developing alternatives for this Supplemental EIS, BLM first reviewed public comments that were submitted 
_ on the 2019 Draft EIS and 2019 Draft Supplemental EIS for any alternatives concepts that were previously 

_ excluded from consideration but might now be relevant following the District Court’s decision. BLM also 

_ consulted with key Alaska stakeholders to solicit input on potential alternative concepts that would address the 

_ District Court’s decision. BLM then met with cooperating agencies to develop an expanded range of alternatives 
_ for this Supplemental EIS based on the District Court’s decision. BLM and cooperating agencies reexamined 

_ alternative concepts that were proposed during the previous EIS process and worked to develop new alternative 

_ concepts that would reduce overall Project infrastructure and impacts. New alternative concepts were developed 
_ with a focus on reducing infrastructure within the TLSA and CRSA to provide for the “maximum protection” of 
_ surface values. Options identified during the cooperating agencies’ alternatives development meetings included 

_ elimination of proposed drill sites, relocation of proposed drill sites, revised access road alignment, and a new 

_ disconnected (i.e., ice road access only) drill site option. 


_ BLM also held a 30-day public scoping comment period to solicit public input on the Willow Supplemental EIS. 
_ Commenters suggested alternatives concepts such as variations on disconnected (i.e., no gravel road connection) 
_three-, four-, and five-drill site alternatives, a concept with seasonal drilling at some or all of the satellite pads, 

_ alternative modes of transportation for module transport, use of the Alpine Central Processing Facility (ACF) to 
_ process fluids (e.g., water, oil, gas) produced by the Project, a three-drill site alternative concept, and phased 
development of the Project. 


_ Potential new alternative concepts were evaluated against revised Project screening criteria (Appendix D.1, 

_ Section 3.5.1, Revised Screening Criteria for the Supplemental Environmental Impact Statement). Alternatives or 
_ alternative components that met the screening criteria were advanced as a new alternative and those that did not 

_ meet the screening criteria were dismissed from further evaluation. 


Project screening criteria were reevaluated and augmented while developing this Supplemental EIS to ensure any | 
_ new alternatives adequately addressed the District Court’s decision and were compliant with applicable law. In its 
| decision, the District Court remanded the Willow MDP EIS to BLM for the following reasons: 
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e BLM acted contrary to law insofar as it developed its alternatives analysis based on the view that CPAI had | 
| the right to extract all possible oil and gas from its leases. 
e BLM acted contrary to law in its alternatives analysis toy the TLSA insofar as it failed to consider the 
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: All screening criteria from the previous Willow MDP EIS were retained (Appendix D.1, Section 3.1.1, 
_ Alternatives Screening Criteria) and a new screening criteria was adopted to directly address the District Court’s 
reasons for remanding the Willow MDP EIS to BLM. The new screening criteria 1s: 


prance} 


_e Addresses the District Court’s decision: This screening criteria was developed in recognition of the 

District Court’s finding that CPAI did not have the unfettered right to extract “all possible” oil and gas 
from its leases and to evaluate whether an alternative concept directly addresses the District Court’s 
directive to BLM to consider alternatives that would reduce infrastructure and environmental impacts 
relative to CPAI’s ee (i.e., Alternative B), and specifically that would reduce infrastructure and 
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_ against the screening criteria (Appendix D.1, Section 3.5.2, Alternative Components Considered during the 
| Alternatives Screening Process). Of these, 16 alternative components and concepts were eliminated from further 
_ analysis because they did not pass the screening criteria; 3 alternative concepts (Components 45, 48, and 51) were | 
_ carried forward and incorporated into a new action alternative to be analyzed in detail (Alternative E: Three-Pad 
_ Alternative [Fourth Pad Deferred]). Appendix D.1, Table D.3.6, provides additional detail on the alternative 
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e 
_e Alternative B: Proponent’s Project (Figure 2.4.1) 
_¢ Alternative C: Disconnected Infield Roads (Figure 2.4.2) 
|e Alternative D: Disconnected Access (Figure 2.4.3) 

e 


SSeS as aT Do a 


Action alternatives (B, C, D, and E) presented in this Supplemental EIS include variations on specific Project 
_ components (e.g., Project access) and include updates to the design proposed by CPAI after the Final EIS (2020d) | 
| was published. These Project updates were applied to all action alternatives, and are summarized in Section 1.1, 


In addition to the four action alternatives, three options are presented for how sealift modules (required for all 
action alternatives) would be delivered to the Project area (Section 2.6, Sealift Module Delivery Options); any one 
of the module delivery options could be paired with any action alternative: 

e Option 1: Atigaru Point Module Transfer Island (Figure 2.4.5) 

e Option 2: Point Lonely Module Transfer Island (Figure 2.4.6) 

e Option 3: Colville River Crossing (Figure 2.4.7) 


2.4.1 Alternative A: No Action 

Under the No Action Alternative, the Project would not be constructed; however, oil and gas exploration in the 
area would continue. Under the NPRPA, BLM is authorized to conduct oil and gas leasing and development in 
the NPR-A (42 USC 6506a). Among other things, the No Action Alternative is included in the analysis for 
baseline comparison. 


2.4.2 Alternative B: Proponent’s Project 


Alternative B would extend an all-season gravel road from the Greater Mooses Tooth 2 (GMT-2) development 
southwest toward the Project area (Figure 2.4.1). Gravel roads would connect to all Project facilities, including 
the WPF, WOC, airstrip, and five drill sites (Bear Tooth drill sites 1 [BT1], 2 [BT2], 3 [BT3], 4 [BT4], and 5 
[BT5]). Alternative B would include 251 total wells. Additional Project support facilities would include a 
constructed freshwater reservoir (CFWR), four valve pads, four pipeline pads, two water source access pads (at 
the CFWR and Lake L9911), eight road turnouts (with subsistence access ramps), horizontal directional drilling 
(HDD) pipeline pads at the Colville River, and up to three subsistence-use boat ramps for subsistence use (added 
to the Project by CPAI as mitigation to help offset Project effects on the community of Nuiqsut — see Section 
2.5.13, Boat Ramps for Subsistence Users). 


A gravel infield road would extend from BT3 north, crossing Judy (Iqalliqpik) Creek before reaching BT1. From 
BT1, the road would continue north, crossing Judy (Kayyaaq) Creek, to reach BT2 before crossing Fish Creek 
and ending outside the eastern boundary of the K-5 Teshekpuk Lake Caribou Habitat Area at BT4. Alternative B 
would construct 7 bridges. Infield (multiphase) pipelines would connect individual drill sites to the WPF, and 
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export/import pipelines would connect the WPF to existing infrastructure on the North Slope. Diesel fuel would 
be piped from Kuparuk River Unit (Kuparuk) CPF2 to the ACF and then trucked 37.5 miles to the Project area. 
Seawater would be piped from Kuparuk CPF2 to the WPF. Alternative B would also include a pipeline tie-in pad 
near Alpine CD4N and an expansion of the existing pad at Kuparuk CPF2. 


Sealift module delivery to the Project area would be required. More details on these options are included in 
Section 2.6. 


The access road alignment would provide direct gravel-road access from the existing gravel road network in the 
GMT and Alpine developments to the Project facilities. The full, all-season gravel road access connection to 
Alpine would allow for additional operational safety and risk reduction by providing redundancies and additional 
contingencies for each project and would provide support for reasonably foreseeable future actions (RFFAs) 
described in Table 3.19.1 in Section 3.19.3, Reasonably Foreseeable Future Actions. 


2.4.3 Alternative C: Disconnected Infield Roads 

Alternative C would include five Project drill sites and have the same gravel access road between GMT-2 and the 
Project area as Alternative B, but it would disconnect gravel road access between the WPF to BT1 (Figure 2.4.2). 
Thus, there would be no gravel road between these facilities or a bridge across Judy (Iqalliqpik) Creek; however, 
a gravel road would connect BT1 with BT2 and BT4 using the same alignment as Alternative B. Alternative C 
would include 251 total wells. 


A second airstrip, storage and staging facilities, and WOC would be located near BT2 to accommodate the 
personnel and materials transported among the South WOC and the North WOC and BT1/BT2/BT4. A 3.6-mile- 
long annual ice road would be constructed along the Alternative B gravel road alignment for the life of the Project 
(approximately 30 years) to allow for the movement of large equipment and consumable materials to 
BT1/BT2/BT4. Infield pipelines would connect all drill sites to the WPF; a diesel pipeline would provide fuel 
from Kuparuk CPF2 and to the North and South WOCs; and export/import lines (e.g., sales oil, seawater) would 
connect the WPF to existing infrastructure on the North Slope. 


Additional Project infrastructure and facilities would include six bridges, the CFWR, four valve pads (two would 
be sized to be helicopter accessible at Judy [Igalliqpik] Creek), four pipeline pads, three water source access pads 
(at the CFWR and Lakes L9911 and M0235), eight road turnouts (with subsistence access ramps), HDD pipeline 
pads at the Colville River, one subsistence-use boat ramp along the Ublutuoch (Tinmiaqsiugvik) River , 
expansion of the existing gravel pad at Kuparuk CPF2, and construction of one of the sealift module delivery 
options described in Section 2.6. 


Under Alternative C, the WPF, South WOC, and primary Project airstrip would be located similarly to their 
locations in Alternative B, near the GMT and BT Unit boundaries. Alternative C (unlike Alternatives B and E) 
would require a diesel pipeline connection from Kuparuk CPF2 to Alpine to the Project area due to the need to 
regularly supply fuel to the three disconnected drill sites; piped diesel fuel would be made available to support the 
Project at the WPF and South and North WOCs. 


The intent of Alternative C is to reduce effects to caribou movement and decrease the number of stream crossings 
required; this is also intended to further reduce impacts to subsistence users of these resources. This alternative 
removes a portion of the road (versus Alternatives B, D, and E) that would cross Judy (Iqalliqpik) Creek which 
could impede caribou movement across linear features (i.e., this alternative would avoid the junction of two roads, 
which could be a pinch point that deflects caribou movement). This alternative would also reduce linear gravel 
infrastructure in the Project area, which may reduce impacts to hydrology (e.g., sheet flow) and wetlands 

(e.g., direct fill, fugitive dust). 


2.4.4 Alternative D: Disconnected Access 

Alternative D would colocate the WPF with BT3, construct four additional drill sites, the WOC, pipeline and 
valve pads, CFWR, two water source access road and pads at the CFWR and Lake M0235, gravel roads 
connecting Project facilities, an airstrip, a staging pad near GMT-2, one subsistence-use boat ramp, and an 
expansion of the existing gravel pads at Alpine CD1 and Kuparuk CPF2. However, Alternative D would not be 
connected by an all-season gravel access road to the GMT and Alpine developments (Figure 2.4.3); but it would 
employ the other gravel roads as proposed under Alternative B connecting drill sites and other Project 
infrastructure. Annual resupply access to the Project area would be provided by ice road connection between 
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GMT-2 and the WPF (12.5 miles) for the life of the Project (approximately 30 years). Alternative D would 
include 251 total wells. 


The lack of a gravel access road connection to Alpine would reduce the degree to which the Project could 
leverage existing Alpine infrastructure. As a result, additional facilities would be required in the Project area, 
duplicating some facilities currently at Alpine, including warehouse space; valve and fleet shops; emergency 
response equipment; and chemical storage tanks. The addition of these facilities in the Project area would require 
additional gravel pad space at the WOC and WPF. Additionally, Alternative D would require a diesel pipeline 
connection from Kuparuk CPF2 to the WOC (like Alternative C) as fuel could not be trucked to the Project area 
throughout the year. Alternative D would require sealift module delivery to the Project area (Section 2.6). 


The intent of Alternative D is to minimize the Project’s footprint and fill, reduce the number of required bridges, 
and lessen the length of linear infrastructure on the landscape to decrease effects to caribou movement and 
subsistence. This alternative’s reduction of linear gravel infrastructure in the Project area may also reduce impacts 
to hydrology (e.g., sheet flow) and wetlands (e.g., direct fill, indirect impacts from dust). 


2.4.5 Alternative E: Three-Pad Alternative (Fourth Pad Deferred)* 


Alternative E would initially include up to three drill sites (BT4 would be eliminated and any approval decision 

_ for BTS would be deferred), WPF, WOC, four valve pads, four pipeline pads, five water source access pads, 

_ gravel roads connecting the Project to GMT-2 and all drill sites to the WPF, an airstrip, and three subsistence-use 

_ boat ramps (Figure 2.4.4). Alternative E would relocate BT2 (relative to Alternatives B, C, and D) north of Fish 

_ Creek to gain access to a portion of the target reservoir that would be otherwise captured by BT4. Under 

_ Alternative E, a decision on whether to approve BTS and its associated infrastructure would be deferred, and BTS 

_ would also be relocated approximately 1.8 miles to the northeast of the BTS pad location under Alternative B, C, 
_and D to avoid two yellow-billed loon buffer setbacks; this location would reduce the length of the BTS infield 
_ road and pipelines (relative to Alternatives B, C, and D). This alternative was developed by BLM and cooperating 
_ agencies to reduce surface impacts, particularly in the TLSA, in response to the Alaska District Court’s remand 
: decision. 


_ Alternative E would include approximately 219 total wells. Eliminating BT4 from the Project would reduce the 

_ Project’s gravel footprint in the TLSA and overall. The BT1 and BT2 pads would be approximately 100 feet 

_ longer to accommodate additional wells, which would allow access to portions of the resource that would 

_ otherwise be accessed from BT4 and the original BT2 location. Eliminating BT4 from the Project and relocating 
_ BT5 would reduce the overall length of infield pipelines, gravel roads, and ice roads, and reduce freshwater use. 
_ The reductions in footprint and water use would primarily occur within the TLSA. 


| Alternative E would include at least two Class I underground injection control (UIC) disposal wells, both located 
_ at the WOC. The WPF and WOC locations are the same as those proposed under Alternative B. Alternative E 

_ would use an existing mud plant located on the K-Pad, near Alpine CDS, to produce drilling mud, which would 

_ eliminate the need to construct a new mud plant at the WOC. The existing K-Pad mud plant would be expanded 

_ on the existing gravel pad to support this use. This alternative would also include installation of two additional 

_ modules on the existing GMT-2 drill site pad to allow for the possibility of transporting GMT-2 produced fluids 

| to the WPF. 


_ Alternative E evaluates the full development of the Willow reservoir with up to four drill site pads (initially up to 
_ three with the decision deferred on the fourth), recognizing that a decision regarding approval of BTS would not 
_ be made in the Willow MDP ROD resulting from this Supplemental EIS and any deferred drill site pad would 

_ require a separate future decision. 


_ In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis _ 
_ that assumes approval of all four drill site pads considered under Alternative E, including BTS, and evaluates BTS 
_ assuming the earliest possible construction start date (Year 7). This Year 7 construction date is assumed to be the 
_ most impactful scenario under Alternative E because it includes all four drill site pads, including BTS, and would 

_ have the most overlap between the construction of BTS and drilling phases at BT1, BT2, and BT3. If BTS 

_ construction is deferred beyond Year 7, the anticipated impacts related to BTS would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. Alternative E would 

_ require sealift module delivery to the Project area (Section 2.6, Sealift Module Delivery Options). The intent of 
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_ Alternative E is to reduce the amount of surface infrastructure within the TLSA and reduce the impacts to 

_ identified yellow-billed loon nests located near the previously proposed BTS location. This alternative would 

_ reduce the amount of overall infrastructure (e.g., gravel footprint, miles of gravel road, miles of pipeline) that may | 

_ impede caribou movement and impact subsistence users. Reduced gravel infrastructure would also lessen impacts 

| to wetlands and vegetation, hydrology, gravel resources, and wildlife. Deferring authorization of BTS may also 

_ reduce the intensity of impacts to surface resources by reducing the overlap of construction and drilling activity in 
the Project area. 


Alternative E is BLM’s preferred alternative. The identification of a preferred alternative does not constitute a 
commitment or decision; if warranted, BLM may select a different alternative than the preferred alternative or 
_ deferrals in its ROD. BLM is also considering, and may select from, variations on Alternative E that would be 
_ more environmentally protective, such as deferring more than one drill site pad. In order to help inform such 

_ consideration, Tables D.4.9 and D.4.10 in Appendix D.1, Alternatives Development, provide the daily and 


2.5 Project Components Common to All Action Alternatives 
Components that are common to all action alternatives are described below; additional details on Project 
components are available in Appendix D.1. 


_ stable thermal regime and protect underlying permafrost. Pad thickness and the gravel fill volume needed for each — 
_ pad would vary due site-specific topography and design criteria (e.g., flat gravel surface). CPAI would use 
_ insulation where practicable to reduce the average height, volume, and acreage of gravel fill while maintaining 
_ thermal properties to protect permafrost. Embankment side slopes would have a 2 horizontal to | vertical ratio 
_ (2:1). Erosion potential would be evaluated on a pad-specific basis and embankment erosion protection measures 


2.5.1.1 Willow Processing Facility 

The WPF would include the main plant facilities needed to separate and process multiphase production fluids and 
deliver sales-quality crude oil. Produced water would be processed at the WPF and reinjected to the subsurface as 
part of reservoir pressure maintenance/water flood for secondary recovery. Produced natural gas would be used to 
fuel plant and facility equipment, be reinjected into a producing reservoir formation to maintain reservoir pressure 
and increase recovery, and used for gas lift. Under plant startups, shutdowns, and upset conditions, natural gas 
may be flared to maintain safe operations. 


The processing equipment at the WPF would include emergency shutdown equipment, power generators, 
compressors, gas treatment facilities, heat exchangers, separators, a flare system, pumps, pigging and metering 
facilities, warm storage buildings, and a tank farm. Additional equipment planned for the WPF, including 
equipment needed to accommodate production from GMT-2 (Appendix D.1, Section 3.7.1, Greater Mooses Tooth 
2 Processing at Willow) is provided in Appendix D.1. 


Doel ees rill isiles 

The Project would construct up to four or five drill sites (varies by alternative). Each drill site has been designed 
and sized to accommodate all drilling and operations facilities, wellhead shelters, drill rig movement, and material 
storage. Each drill site would be sized to accommodate up to 70 wells (Alternatives B, C, and D) or up to 80 wells 
(Alternative E) with a typical 20-foot wellhead spacing; the Project would have a total of 251 wells under 
Alternatives B, C, and D, and 219 wells under Alternative E. Additional facilities typical for drill sites would 
include emergency shutdown equipment, well test and associated measurement facilities, pig launchers and 
receivers, spill response equipment, operations storage and stand-by tanks, and communications infrastructure. 


2.5.1.3 Willow Operations Center™ 
The base of operations for the Project would be the WOC (South WOC under Alternative C), which would be 
located near the WPF (but separated by approximately 1 mile for safety reasons; Figures 2.4.1, 2.4.2, and 2.4.3). 


Chapter 2.0 Alternatives Page 11 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


The WOC location would minimize the risk to Project personnel by placing permanently occupied buildings 
(e.g., living quarters) away from potential blast hazards associated with the WPF, which is consistent with current 
best safety practices and standards. The WOC would be adjacent to the Project airstrip. 


The WOC would contain utility buildings and storage facilities, including Willow operations camp (living 
quarters, offices, dining facilities, medical clinic), water and wastewater treatment plants, Class I UIC disposal 
wells, spill response shop, hazardous waste storage, shop space, municipal solid waste incinerator, and helipad. 
(Alternative C would include a second WOC [North WOC] that would have similar infrastructure as described 
above.) 
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: Under Alternatives B, C, and D, the WOC (or South WOC) would include a mud plant. Under Alternative E, the 
Mud plant would be located at the K-Pad, meat CO 
2.5.1.4 Valve Pads 
Remotely-operated isolation valves would be installed on each side of pipeline crossings at Fish Creek and Judy 
(Iqalliqpik) Creek to minimize the potential spill impact in the event of a leak or break. To support valve 
infrastructure, gravel pads would be constructed on each side of the two crossings (four valve pads total). 


2.5.1.5 Pipeline Pads 
Four pipeline pads would be constructed to support pipeline construction and operations: 

e One pipeline crossing pad would be located along the import/export pipelines near GMT-2 to allow north 
to south ice crossings. 

e Two new HDD pipeline pads would be constructed near the existing Alpine Sales Pipeline HDD Colville 
River crossing. 

e The Willow Pipeline (Section 2.5.2.2, Willow Pipeline) would tie into existing pipeline infrastructure at a 
new tie-in pad located along the Alpine Pipeline near Alpine CD4N. One or more truckable modules 
would be installed on this pad to support pigging, provide overpressure protection, and meter fluids as 
well as infrastructure to facilitate warm-up or de-inventory of the Willow Pipeline and seawater pipeline. 
This includes drag reducing agent tanks and equipment for injection into the sales oil pipeline system. 


2.5.1.6 Water Source Access Pads* 


prscsrerenseeerccnnacceerncenravacnrnerenensanerarnoncnnnnrntenannareennnnraccersnnaarasnanstannnnnnansennanennatennnrernennctnanentannenenscceecnncernccensnecncsenccaceeenncssnensennsnncanaranacranananarearcrananenananaennnanstenenacsnnnntewannnsannnancerarnnenennneecenncaenonaseranancnearansennnnenennennenaeeenarereeenanntcennncctrenccesssaneesenseey 


Year-round freshwater access would vary by action alternative (Appendix D.1, Section 4.2.1.6, Water Source 

_ Access Pads). Year-round water sources would be accessed by gravel water source access pads, which would be 

_ connected to other proposed infrastructure via short spur roads. Water source access pads would vary by action 
_ alternative, and Table D.4.2 in Appendix D.1 summarizes the water source access pads for each action alternative. 
_ All pads would be sized to minimize the gravel footprint while maintaining adequate space for vehicles to access 


2.5.1.7 Communications Tower Pad 

To avoid potential interference with the airstrip and comply with FAA requirements, the WOC communications 
tower (South WOC under Alternative C) would be constructed on a separate pad. For Alternatives B, C, and E, 
the gravel pad would be located adjacent to the WOC or South WOC (Alternative C), respectively. 

For Alternative D, the gravel pad would be located approximately 1,250 feet south of the WOC along the gravel 
road to BTS. The communications tower pad would house communications infrastructure, including a 
communications tower up to 200 feet tall. 


2.5.1.8 New Project Facilities on Existing Gravel Pads 

The Project would include installation of additional modules and equipment on existing gravel pads at Kuparuk 
CPF2 and the ACF (located at Alpine CD1). The Kuparuk CPF2 pad would be expanded 1.0 acre to 
accommodate these new facilities. The ACF pad would be expanded 1.3 acres under Alternative D. Under 
Alternative E, the existing mud plant located at the K-Pad (Figure 2.4.4) would be expanded on the existing 
gravel pad to accommodate Project requirements. 
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2.5.2 Pipelines 

The Project would include infield and import/export pipelines (Figures 2.4.1, 2.4.2, 2.4.3, and 2.4.4). Infield 
pipelines would carry a variety of products, including produced fluids, produced water, seawater, miscible 
injectant, and gas, between the WPF and each drill site. Import/export pipelines would include the Willow 
Pipeline, a seawater pipeline, and a diesel fuel pipeline, described further in Appendix D.1, Section 4.2.2, 
Pipelines. The Willow Pipeline would carry sales-quality crude oil processed at the WPF to a tie-in with the 
existing Alpine Sales Pipeline near Alpine CD4N. 


Pipelines would rest on common horizontal support members (HSMs) atop vertical support members (VSMs) 
placed approximately 55 feet apart, with an estimated 80% of VSMs being singular and 20% being installed as 
pairs. VSMs would have a typical diameter of 12 to 24 inches (approximately 75% and 25% of VSMs, 
respectively) and a disturbance footprint of 18 to 32 inches (up to 5.6 square feet). 


2.5.2.1 Infield Pipelines 

Infield pipelines would carry produced fluids (oil, gas, water), injection water, gas, and miscible injectant (for 
enhanced oil recovery) between the WPF and each drill site. Infield pipelines would be designed to allow for 
inspection and maintenance (e.g., pigging). Manifold and/or pipe rack piping would combine individual wellhead 
piping into a common gathering line through which all produced fluids would be transported to the WPF. 


2.5.2.2 Willow Pipeline 

The Willow Pipeline (sales oil transport pipeline) would carry sales-quality crude oil processed at the WPF to a 
tie-in with the Alpine Pipeline near Alpine CD4N. From CD4N, sales-quality oil would be transported via the 
existing Alpine Sales Pipeline to the Kuparuk Pipeline and onward to the Trans-Alaska Pipeline System (TAPS) 
near Deadhorse, Alaska. Between the WPF and the tie-in pad near CD4N, vertical lops or isolation valves would 
be installed on each side of the Ublutuoch (Tinmiaqsiugvik) River and on each side of the segments crossing the 
Nigliagvik Channel, the Nigliq Channel, and Lakes L9341 and L9323. 


2.5.2.3 Other Pipelines 

Other Project pipelines would include a seawater import pipeline, a diesel import pipeline, a freshwater pipeline, a 
treated water pipeline, and a fuel gas pipeline. The seawater pipeline would import seawater from Kuparuk CPF2 
to the WPF for injection into the target reservoirs. The U.S. Department of Transportation—-regulated diesel 
pipeline would transport diesel fuel and other refined hydrocarbon products to power drilling support equipment, 
well work operations, and vehicles and equipment. The seawater and diesel pipelines would cross beneath the 
Colville River and would be installed using HDD. The Colville River crossing would be near the existing Alpine 
Sales Pipeline HDD crossing, approximately 400 feet downstream (north). Further details on these pipelines can 
be found in Appendix D.1, Section 4.2.2.3, Other Pipelines. 


2.5.3 Access to the Project Area 


Access to the Project area from Alpine, Kuparuk, or Deadhorse would occur via ground transportation on existing 
gravel roads, ice roads, fixed-wing aircraft, and helicopter. Construction material (e.g., pipeline, VSMs) may be 
delivered to the North Slope and Project area by ground transportation and barge. Small modules and bulk 
materials would be delivered by barge to Oliktok Dock and transported to the Project area via the annual Alpine 
Resupply Ice Road (Section 2.5.3.4, Sealift Barge Delivery to Oliktok Dock). The larger sealift modules 
comprising the processing facilities at the WPF and the drill sites would also be delivered to the North Slope by 
sealift barge; however, these modules would be too large to cross the Colville River ice bridge used by the Alpine 
Resupply Ice Road. As a result, three different options for the sealift module deliveries are described in Section 
2.6. Anticipated ground, air, and marine traffic is detailed by alternative (Appendix D.1, Sections 4.3, Alternative 
B: Proponent’s Project, through 4.6, Alternative E: Three-Pad Alternative [Fourth Pad Deferred)). 


a Sulawice Roads 

Ice roads would primarily be used during Project construction to support gravel infrastructure and pipeline 
construction, for lake access, and gravel mine site access. Separate ice roads would be used for pipeline 
construction, gravel placement, and general traffic to address safety considerations. The usable ice road season for 
the Project area is expected to be shorter than that of Kuparuk and Alpine operations due to the logistical 
challenges of constructing a remote ice road. The annual Project ice-road season is expected to be 90 days 
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(January 25 through April 25). A typical ice road would be at least 6 inches thick with a 35- to 70-foot-wide 
surface, depending on its use. All ice road routes in the EIS are estimated; final alignments would be determined 
through optimization and impact minimization prior to construction. 


Sealift modules would be transported via ice road (combination of sea ice and over tundra) to the Project area. 
During drilling and operations, seasonal ground access from Deadhorse and Kuparuk to the Project area would be 
provided via the annually constructed Alpine Resupply Ice Road and then via existing Alpine and GMT gravel 
roads; under Alternative D, an annual ice road would be constructed from GMT-2 to the Project area. Alternative 
C would require the construction of an annual ice road between the WPF and BT1 to resupply drill sites BT1, 
BT2, and BT4. 


2.5.3.2 Gravel Roads* 


_ All-season gravel roads would connect the Project drill sites to the WPF and to the existing GMT and Alpine 

_ developments (with some exceptions under Alternatives C and D). CPAI would use closed-cell foam insulation 
_ where practicable to reduce gravel fill volumes, while still protecting underlying permafrost. Use of insulation 

_ would result in reduced road heights and reduced gravel fill volumes. Based on current design parameters, it is 

_ estimated that approximately 75% to 80% of gravel roads would use insulation (varies by alternative). 


_ In areas where insulation use in gravel roads is not practicable (e.g., bridge approaches, stream crossings), gravel 

_ roads would be designed to maintain the existing thermal regime and would be a minimum of 5 feet thick 
_ (average 7 feet thick due to topography) and have 2:1 side slopes. CPAI would use insulation where practicable to | 
_ reduce the average height, volume, and acreage of gravel fill while maintaining thermal properties to protect | 
_ permafrost. The roads to BT3 (except under Alternative D), BT4 (except under Alternative EB Psthe 
_airstrip(s), and the water source access road(s) would be 24 feet wide at the surface. All other Project roads would | 
_ be 32 feet wide (crown width). CPAI would limit 24-foot-wide Project roads to 25 miles per hour (mph) (32-foot- 
| wide roads would have 35 mph speed limits). Roads would include subsistence tundra access ramps (at road 


When possible, roads would be constructed at least 500 feet from pipelines to minimize caribou disturbance and 
prevent excessive snowdrifts, but no more than 1,000 feet to aid in visual pipeline inspection from the road. 


2.5.3.2.1 Bridges 

Bridges would be designed to maintain bottom chord clearance of 4 feet above the 100-year design-flood 
elevation or at least 3 feet above the highest documented flood elevation, whichever is higher. Bridges crossing 
Judy (Igalliqpik) Creek (Alternatives B, D, and E) and Fish Creek (all action alternatives) would be designed to 
maintain a bottom chord clearance of at least 13 feet above the 2-year design flood elevation (open water) to 
provide vessel clearance. Final design analysis would be based on observations, measurements, and modeled 
conditions (e.g., ice and snow effects), and would vary from crossing to crossing based on site-specific conditions. 
Shorter, single-span bridges would be designed to avoid placement of piers in main channels. Multi-span bridges 
would be constructed on steel-pile pier groups, positioned approximately 40 to 70 feet apart with sheet-pile 
abutments located above ordinary high water (OHW). Each bridge would be designed to accommodate drill rig 
movement. Bridges would range from 40 to 420 feet in length. (Specific bridge crossings details are in Appendix 
D.1, Sections 4.3 through 4.6.) 


2.5.3.2.2 Culverts 

Culverts would be placed in roads to maintain natural surface drainage patterns; culverts at swale crossings would 
be placed perpendicular to the road, where feasible. Culvert size, design, and layout would be determined based 
on site-specific conditions to pass the 50-year flood event with a headwater elevation not exceeding the top of the 
culvert. Fish-passage culverts meeting Alaska Department of Fish and Game (ADF&G) fish passage design 
requirements would be placed where required (as designated by the ADF&G). The estimated spacing of cross- 
drainage culverts is one every 1,000 feet. Culverts would be installed per the final design prior to breakup of the 
first construction season, but additional culverts may be placed after breakup as site-specific needs are further 
assessed with regulatory agencies. 
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2.5.3.3 Airstrip and Associated Facilities 

Year-round access to the Project area from Alpine, Kuparuk, Deadhorse, or other locations would be provided by 
aircraft. Aircraft would support transportation of work crews, materials, equipment, and waste to and from the 
Project. Air access would be supported by a 5,700-foot-long gravel airstrip located near the WOC under 
Alternatives B, D, and E and near the South and North WOC under Alternative C, which would include two 
airstrips. Additional airstrip facilities would include a traffic advisory center and approach lighting with airstrip 
module lighting pads. Aircraft would maintain altitudes consistent with required operating procedures (ROPs) F- 
1, F-2, and F-3 (BLM 2020a), except during takeoffs and landings and unless doing so would endanger human 
life or violate safe flying practices. Aircraft flight paths would be routed to avoid the airspace above Nuiqsut to 
the extent practicable. 
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Sealift barges would be used to deliver the processing and drill site modules during four open-water (summer) 
_ seasons. Sealift barges to Oliktok Dock may be used to transport bulk materials such as VSMs, HSMs, and 


| pipeline pipe and modularized equipment to the North Slope. Barge transit routes would follow existing, regularly | 


_ used marine transportation routes. To facilitate module delivery, CPAI would use a 9.6-acre offshore barge 


_ lightering area approximately 1.8 nautical miles (2.0 miles) from Oliktok Dock, where the water is approximately : 


| 10 feet deep. Lightering is the process of transferring cargo between vessels to reduce a vessel’s draft, which 
_ allows it to enter a dock or port with shallower waters. The water depth at Oliktok Dock is too shallow 
_ (approximately 8 feet deep) to accommodate the draft depth of a fully loaded sealift barge. As a result, a portion 


_ of the load on each barge would be lightered onto an empty barge to allow transport to the dock. Lightering would ; 


_ be used to facilitate the delivery of modules, equipment, and bulk materials. 


During the lightering process, barges would be grounded on the seabed, which would require screeding, which is 
the redistribution or recontouring of the existing seafloor to provide a level surface for the barges to be grounded 
on during load transfers. Following sealift barge grounding and cargo transfer, each barge with a lightened load 
would be grounded in front of Oliktok Dock and off-loaded. To prevent pressure points on the barge hull during 
the grounded off-load at the dock, approximately 2.5 acres of marine area in front of the dock would also be 
screeded immediately before the first barge delivery each year. Grounding barges would require intaking seawater 
as ballast and then discharging seawater to refloat the barges. Ballast water intake and discharge would occur at 
the lightering area and the at the dock face; ballast water to ground barges would not be transported. Barge ballast 
tanks would be stripped of water and dried before departing the fabrication site for the North Slope. 
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2.5.4 Other Infrastructure and Utilities 


2420 ice Pads* 

Single-season and multi-season ice pads would be used to support construction. Single-season ice pads are built 
and used for a single winter construction season, and they would be used during all years of construction to house 
construction camps, stage construction equipment, and support construction activities. Single-season ice pads 
would be used during construction at the gravel mine site during gravel mining activities (Appendix D.1, Section 
4.2.6, Gravel Mine Site), on either side of bridge crossings during gravel road and pipeline construction, at the 
Colville River HDD pipeline crossing, and at other locations as needed near proposed infrastructure within the 
Project area. 


_ Multi-season ice pads would be used on a limited basis to stage construction materials between winter 


_ construction seasons; this avoids the need to place gravel fill to support temporary activities. Multi-season ice pad 


_ construction uses a base layer of ice with structural insulated panels above and rig mats on the surface. Once the 
_ multi-season pad is no longer needed, the rig mats and insulated panels would be removed; the ice surface would 


_ be cleaned of any potential spill or release remnants; and thickened ice greater than | foot above the tundra would | 


_ be excavated and removed to assure the ice base melts in the early spring and tundra recovery is initiated over the 
/ course of the summer. 
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Three 10.0-acre multi-season ice pads would be used at three locations during Project construction: near GMT-2, 
near the WOC (South WOC under Alternative C), and at the Tinmiaqsiugvik Gravel Mine Site. Construction and 
use of these pads would allow ice road, gravel mining, and other equipment to be stored on-site over the summer, 
which would support earlier construction starting dates the following winter, while minimizing gravel fill. Some 
single season ice pads at the mine site may be converted to multi-season ice pads; that determination would be 
made at the application stage. 


2.5.4.2 Camps 

Camps required to support Project construction include temporary construction camps within the Project area at 
the WOC (for Alternatives B, D, and E; at the North and South WOCs under Alternative C) as well as other 
existing camp space at Alpine (Alpine Operations Camp), the K-Pad (near the intersection of the Nuiqsut Spur 
Road and Alpine CDS), and the Sharktooth Camp in Kuparuk. Housing of construction workers at the Kuukpik 
Hotel in Nuiqsut is also possible. Camps to support drilling would be located at each drill site. The Willow Camp 
would support operations and be located at the WOC pad (for Alternatives B and D, and E; at the North and South 
WOCs under Alternative C). 


2.5.4.3 Power Generation and Distribution* 

Electrical power for the Project would be generated by a 98-megawatt power plant at the WPF, equipped with 
natural gas-fired turbines. Power would be delivered to each drill site and the WOC(s) via power cables 
suspended from pipeline VSMs using messenger cables attached to the HSMs. Following WPF startup, the power 
plant would also be used to power drill rigs, except during periods when power from the WPF is unreliable. 
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| Prior to WPF startup, drill rigs and hydraulic fracturing equipment would be powered with Tier 4 Final engines or | 
_ similar emissions reduction technology. Following facility startup, the natural-gas fired powerplant at the WPF 
_ would also be used to power drill rigs. Engines housed within the drill rigs would also be necessary to provide 

_ immediate power for drilling operations. Situations where CPAI would operate drill rigs on their own power 
_ include, but are not limited to, when WPF highline power is taken down for maintenance and when the WPF may | 
_ be otherwise unavailable. 


2.5.4.4 Communications 

Communications infrastructure would be provided by fiber-optic cables suspended from pipeline VSMs. 
Permanent communications towers would be located on the communications tower pad near the WOC and at each 
drill site. The communications towers would be up to 200 feet tall and would not use guywires. Temporary towers 
would be pile supported and may require guywire supports. Guywires would include devices to mitigate bird 
strikes. All towers would have warning lights, as required by FAA for aircraft safety. Bird nesting diversion 
equipment may be installed on towers consistent with BLM NPR-A ROP A-6 (BLM 2020a), as is practicable 
given the equipment layout and potential for snow and ice loading and associated concerns. 


2.5.4.5 Potable Water* 
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_ The primary source of freshwater used during Project construction would vary by alternative. The CPWR 

_ adjacent to Lake M0015 (also called R0056) would be the primary source of freshwater for domestic use under 

_ Alternatives B, C, and D. Water would be withdrawn directly from Lake M0015 for Alternative E (Three-Pad 

_ Alternative [Fourth Pad Deferred]). Additional freshwater sources include Lake L911 (Alternatives B, C, and E) 
_ and Lake M0235 (Alternatives C, D, and E) and Lakes M0112 and M1523A (Alternative E). The freshwater 

_ intake infrastructure at the CFWR and Lakes L9911, M0235, M0112, and M1523A would be accessed by water 
_ source access roads and pads. 


: The water from the CFWR and Lakes L9911, M0235, M0112, and M1523A would be treated in accordance with 
_ State of Alaska Drinking Water Regulations (18 AAC 80), as required for any potable drinking water system. 

_ Prior to operation of the freshwater intake system, potable water for construction and drilling camp use would be 
_ withdrawn using temporary equipment and trucked to the water plant at the temporary construction camp. 

_ Additional freshwater withdrawals from other local permitted lakes would be needed during the construction 

_ phase (e.g., ice road and pad construction, hydrostatic pipeline testing, HDD), the drilling phase (e.g., drilling 

_ support), and the operations phase (e.g., dust control); these are described in Appendix D.1, Section 4.2.5, Water 
_ Sources and Use. 
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2.5.4.6 Domestic Wastewater 

Domestic wastewater treatment infrastructure would be located at the WOC (North and South WOCs under 
Alternative C). Sanitary waste generated from camps would be hauled to the wastewater treatment facility. 

The treated wastewater would be disposed of in the Class I UIC disposal wells located at the WOC(s), hauled to 
and disposed of at another approved disposal site (e.g., Alpine), or in an emergency, discharged under the Alaska 
Pollutant Discharge Elimination System (APDES) General Permit (AKG 572000). 


Prior to the establishment of the UIC well at the WOC, domestic wastewater would be treated and either hauled to 
Alpine or Kuparuk (winter only) for injection in an existing UIC disposal well or, in instances where weather or 
conditions at Alpine prevent disposal, discharged to tundra per APDES permit conditions. 


2.5.4.7 Solid Waste 

Domestic waste (e.g., food, paper, wood, plastics) would either be incinerated (to prevent attracting animals) on- 
site or at Alpine or, if non-burnable, would be recycled or transported to a landfill facility in Deadhorse (NSB 
landfill), Fairbanks, or Anchorage. Incinerator ash would be stored on-site until it could be transported to a 
landfill for disposal. Other hazardous and solid waste from the Project would be managed in accordance with 
Alaska Department of Environmental Conservation (ADEC) and U.S. Environmental Protection Agency (EPA) 
regulations, as well as BLM ROPs. 


2.5.4.8 Drilling Waste 

Drilling waste (e.g., drilling mud, cuttings) would be disposed of on-site through annular disposal (i.e., pumped 
down the well through the space between the two well casing strings) and/or transported to an approved disposal 
well (e.g., Class I UIC disposal wells at the WOC). The Project would not use reserve pits. A temporary storage 
cell (typically a lined, wooden structure) may be constructed for staging drilling muds and cuttings prior to 
disposal. Produced water would be processed at the WPF and reinjected to the subsurface through injection wells 
as part of reservoir pressure maintenance and waterflood for secondary recovery. Well work waste materials 
would be managed in accordance with the Alaska Waste Disposal and Reuse Guide (CPAI and BP n.d.). 

In addition to regulations governing waste handling and disposal, the Project would also be managed under BLM 
ROPs. 


2.5.4.9 Fuel and Chemical Storage 

Liquid hydrocarbon fuels and other chemicals would primarily be stored at the WPF, with additional storage at 
drill sites. Fuel would be stored in temporary tanks on-site during construction under all action alternatives. 
During the drilling and operations phases, the WPF would include a bulk fuel supply storage tank(s) with an 
associated fueling station as well as a tank farm to store methanol, crude oil flowback, corrosion inhibitor, 
biocide, scale inhibitor, emulsion breaker, and other chemicals, as required. Jet fuel would be stored on the 
airstrip apron(s) for refueling helicopter use. Fuel trucks supplied by storage tanks located at the WOC would be 
used to refuel larger aircraft. 


Drill sites would have temporary tanks to support drilling operations, including brine tanks, cuttings and mud 
tank, and a drill rig diesel fuel tank (built into the drill rig structure). Production operations storage tanks at drill 
sites would include chemical storage tanks that may contain any of the following (depending on operational 
needs): corrosion inhibitor, methanol, scale inhibitor, emulsion breaker, anti-foaming agent, weathered crude, 

or diesel fuel. Portable oil storage tanks to support well and pad operational activities and maintenance (i.e., well 
work, well testing) may be present on an as-needed basis. 


Fuel and oil storage would comply with local, state, and federal oil pollution prevention requirements, according 
to the Oil Discharge Prevention and Contingency Plan (ODPCP) and Spill Prevention Control and 
Countermeasures (SPCC) Plan. Secondary containment for fuel and oil storage tanks would be sized as 
appropriate to the container type and according to governing regulatory requirements (18 AAC 75 and 40 CFR 
112). Fuel and chemical storage for the Project would be managed under BLM ROPs (BLM 2020a). 
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2.5.5 Water Sources and Use 


2.5.5.1 Constructed Freshwater Reservoir 

Under Alternatives B, C, and D, CPAI would construct a CFWR (Figure 2.5.1) to ensure a reliable source of 
freshwater for the Project. The CFWR would be sized for an estimated winter withdrawal volume of 55 million 
gallons (MG). 


The CF WR would be accessed by a gravel access road from the road to BT3, and would consist of an 800-foot- 
long by 700-foot-wide by 50-foot-deep pit with 6:1 side slopes and a 7-foot-high permanent berm. An 
approximately 1,325-foot-longconnection channel would connect the CFWR to Lake M0015 to support initial 
reservoir flooding and facilitate annual recharge. The excavation footprint for the CFWR would be 16.4 acres. 
The channel connection would include a sheet-pile weir with a screen to limit fish access to the CFWR and a flow 
control gate to allow CPAI to restrict flow into the CFWR based on the monitoring of Lake M0015 water levels 
and the lake’s outlet to Willow Creek 3. Water would be withdrawn using a submerged pump (screened per 
ADF&G design standards). At times of low flow in Willow Creek 3, the flow control gate could be closed so that 
water is not diverted into the CFWR. 


2.5.5.2 Other Water Sources * 
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_CPAI would also construct gravel access roads to connect to Lake L9911 (Alternatives B, C, and E), Lake M0235 | 
_ (Alternatives C, D, and E), and lakes M0112, M0015, and M1523A under Alternative E, to supply water forthe 
_ Project’s drilling and operations phases. Under Alternatives B, C, and D, intake infrastructure at Lakes L9911 and 
_ M0235 would consist of a triplex pump (housed within secondary containment) sitting on the water source access | 
_ pad. The pump would have a hose connection for filling water trucks. No permanent infrastructure would be 
_ constructed on these water source access pads. Under Alternatives B, C, and D, year-round water withdrawals at 
Lake L9911 would only occur during construction, and during operations, withdrawal from Lake L9911 would be 
_ limited to winter months. 


_ Under Alternative E (Three-Pad Alternative [Fourth Pad Deferred]), intake infrastructure at lakes L9911, M0015, 
_ M0235, M0112, and M1523A would consist of a pumphouse on each water source access pad connected to intake | 
_ piping which would extend out into the deep portion of the lakes on VSMs. Under Alternative E, water 
| withdrawal at lakes L9911, M0015, M0235, M0112, and M1523A would occur year-round during both the 

_ construction and operations phases. 


| Freshwater for construction and the maintenance of ice roads and ice pads would be withdrawn from lakes near 
_ the ice construction activities as allowed by State of Alaska temporary water use authorizations and fish habitat 
_ permits (where necessary). 


| Seawater for hydraulic fracturing and well injection would be sourced from the existing Kuparuk Seawater 
_ Treatment Plant at Oliktok Point. Seawater would be transported to the Project area from Kuparuk CPF2 via a 


2.5.5.3 Water Use 

Freshwater would be required for domestic use at remote construction camps and for construction and 
maintenance of ice roads and ice pads. Potable water requirements are based on a demand of 100 gallons per day 
per person. Freshwater would also be used for hydrostatic testing. 


Depending on the use, ice road widths would be 35 feet, 50 feet, or 70 feet; the volume of freshwater required to 
construct these ice roads would be approximately 1.0 MG, 1.4 MG, and 2.0 MG, respectively. Multi-season ice 
pads require approximately 0.25 MG of water per acre, per foot of thickness; Project multi-season ice pads would 
typically be between 5 to 7 feet thick (including insulation and rig mats), depending on site-specific topography. 
Multi-season ice pads are individually engineered based on geographic and seasonal variables. Water use for 
module delivery is described in Appendix D.1, Section 4.8, Sealift Module Delivery Options. 


Freshwater would be required for domestic use at the drilling camp and during drilling activities. Prior to WPF 
startup, freshwater would be used for drilling water and hydraulic fracturing. Drilling water requirements are 
estimated to be 1.4 MG per rig per month and hydraulic fracturing would require approximately 1.0 MG of water 
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per well. Following WPF startup, freshwater needs for drilling water would drop to approximately 0.4 MG per 
well; the remaining drilling water and all of the hydraulic fracturing water would then be seawater. Freshwater for 
drilling may be withdrawn from lakes near the Project using temporary triplex pump and truck connections, as 
allowed by temporary water use authorizations and fish habitat permits. 


During construction, seawater would be used for ballast water by sealift barges making deliveries to Oliktok 
Dock. Following WPF startup, seawater would be used for the hydraulic fracturing of production and injection 
wells, drilling, and for reservoir injection to support enhanced oil recovery. Enhanced oil recovery would require 
approximately 2.1 to 3.8 MG of seawater per day. 


2.5.6 Gravel Mine Site* 


_ The amount of gravel required for the Project varies by alternative and module delivery option (approximately 

_ 4.6 to 6.3 million cubic yards [cy] depending on the alternative and module delivery option). Gravel to support 

| Project construction would be obtained from a new gravel source in the Tinmiaqsiugvik area, approximately 4 to 
' 5 miles southeast of Greater Mooses Tooth 1 (GMT-1) (Figures 2.4.1, 2.4.2, 2.4.3, and 2.4.4). The mine site 

_ footprint would overlap the Ublutuoch (Tinmiaqsiugvik) River 0.5-mile setback; however, mine development is 

_ allowed in the setback area (Lease Stipulation [LS] K-1 in BLM 2022b). Gravel required for construction activity 
_ in the Kuparuk area (e.g., Oliktok Dock) would be sourced from an existing Kuparuk area mine site (e.g., Mine 

| Site C, Mine Site E). 
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| CPAI proposes to develop a new gravel mine with two mine site cells (Area 1 and Area 2) located on BLM- 
_ managed lands in the Tinmiaqsiugvik area (Figure 2.5.2) to construct the Project. Under Alternatives B, Mine Site 
_ Area 1 would have an excavation footprint up to 90.5 acres and Mine Site Area 2 would have an excavation 
_ footprint up to 28.9 acres (119.4 acres) total. Under Alternatives C and D, additional gravel would be required, 

_ and the mine site area excavation footprints would be up to 109.3 acres at Mine Site Area | and 80.5 acres at 

| Mine Site Area 2, for a total excavation of 189.8 total acres. Under Alternative E (Three-Pad Alternative [Fourth 

_ Pad Deferred]), the mine site area excavation footprints would be up to 86.1 acres at Mine Site Area 1 and 28.9 
acres at Mine Site Area 2 (115.0 total acres). 


_ The gravel mine site would be accessed seasonally via ice road; no permanent gravel road to the mine site would 
_ be constructed. There would be no activity at the mine site outside of the winter construction season. Gravel 

_ mining operations would occur over five to seven winter construction seasons (varies by action alternative) to 

_ support construction of Project drill sites, WPF and WOC pads, airstrip(s), and all-season roads. 


: The layout of the mine site areas would be designed to maximize access to the most suitable construction 

_ materials while minimizing overall surface disturbance at the site. Overburden removal and gravel mining would 
| proceed as material is needed. To support gravel mining, a 10.0-acre multi-season ice pad and approximately 
188.0 total acres of single-season ice pads would be used for storing equipment and stockpiling overburden. If 
overburden storage is required over the summer, the overburden would be stockpiled on ice pads within the 
permitted mine site excavation footprint to avoid additional impacts. 


Pumping would be necessary to minimize ponding in the mine site cell(s) during mining operations. Pumped 
water would be discharged through a diffuser onto tundra. 


Overburden material would be used to create a berm (approximately 5 feet tall and 15 feet wide at the top) around | 
_ the entire perimeter of Mine Site Areas 1 and 2. These berms would be placed directly on the surrounding tundra 
_ to prevent surface water flow into the mine site (minimizing the amount of required dewatering), help maintain 

_ thermal stability of permafrost adjacent to the mine footprint, safeguard the stability of the mine walls during 

_ mine operation, and provide a protective physical barrier around the mine site for local residents. Mine Site Area | 
_ 1 and Area 2 would each have its own perimeter berm. The perimeter berms would be constructed during the first | 
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_ Incremental mine site reclamation would begin once excavation has progressed enough to provide room within 
_ the excavated area to safely perform both mining and reclamation activities concurrently. Reclamation materials 
_ would include overburden removed during mining.and soils generated during Project construction (e.g., CFWR 
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| excavation, if applicable). The material stockpiled on the adjacent ice pads would be placed back into the 

_ excavated area. It is anticipated the overburden generated in Mine Area 2 would remain stockpiled through one 

_ summer before being used for mine site reclamation. Following the removal of the overburden stockpiles, 

_ monitoring and treatment of the underlying tundra would be completed as needed. All subsequent overburden 

_ removed during mining operations would then remain in the excavated mine site. Performing reclamation during 
_ the same season as mining would minimize the overall disturbance footprint by eliminating the ongoing need to 

_ stockpile overburden outside of the mine site excavation. 


: When the mine site is no longer needed as a gravel source, the perimeter berms would be incrementally expanded | 
_ into thermal berms as part of mine site reclamation. The thermal berms would fill the mine excavation side slopes | 
_ and tie into the perimeter berms, providing an additional thermal barrier to promote stability of the mine walls. 
_ Once mine site reclamation efforts are complete, the mine site walls would have 3:1 slopes. The mine site cells 

_ would be allowed to naturally fill with water (e.g., precipitation, meltwater) to provide potential waterfowl and 

_ shorebird habitats. The reclaimed mine sites would include deepwater habitat areas, with a maximum depth of 

_ approximately 70 feet in Mine Area 1 and 50 feet in Mine Area 2. It is anticipated it will take a decade or longer 
to fill the excavation sites with water. 


| The Willow Mine Site Mining and Reclamation Plan is included as Appendix D.2, Willow Mine Site Mining and 
_ Reclamation Plan. 


2.5.7 Erosion and Dust Control 

The Project would follow a Facility Erosion Control Plan, which would outline procedures for the operation, 
monitoring, and maintenance of various erosion control methods. A Stormwater Pollution Prevention Plan 
(SWPPP) would describe management of surface water drainage for Project gravel pads. Both plans would be 
based on the existing Alpine Facility Erosion Control Plan and Alpine SWPPP. 


CPAI would implement a Project Dust Control Plan to minimize the incidence of fugitive dust. The Dust Control 
Plan would identify Project sources for fugitive dust, dust control methods and measures to be used for each 
source, and monitoring and record keeping parameters. Dust control would include watering gravel roads to 
minimize dust impacts to the tundra and to maintain gravel road integrity. The Willow Dust Control Plan can be 
found in Appendix I.3, Dust Control Plan. 


2.5.8 Spill Prevention and Response 


Facilities would be designed to mitigate spills with spill prevention measures and spill response capabilities. 
CPAI would implement a pipeline maintenance and inspection program and an employee spill prevention training 
program to further reduce the likelihood of spills occurring. CPAI’s design of production facilities would include 
provisions for secondary containment of hydrocarbon-based and other hazardous materials, as required by state 
and federal regulations. Ifa spill occurs on a pad, the fluid would typically remain on the pad unless the spill is 
near a pad edge or exceeds the pad’s general retention capacity. In addition to regulations governing spill 
prevention and response, the Project would be managed under the BLM ROPs described for solid waste, fuel, and 
chemical storage (BLM 2020a). Additional details on spill prevention and response are in Appendix H, Spill 
Summary, Prevention, and Response Planning. 
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_ Spill prevention and response measures that would be used during construction, drilling, and operations would be 
_ outlined in the Project’s SPCC Plan. CPAI would also prepare an ODPCP specific to the Project which would 

_ address spill prevention and response measures for drilling, oil production, and Willow Pipeline operations. The 

_ intent of the ODPCP and SPCC Plan are to demonstrate CPAI’s capability to prevent oil spills from entering the 

_ water and land and to ensure rapid response if a spill event occurs. The ODPCP would comply with applicable 

_ State of Alaska requirements for spill prevention and response, and EPA and U.S. Department of Transportation 

_ regulations for onshore oil pipeline oil response plans. 


| Pipelines would be constructed of high-strength steel and pipeline welds would be validated using nondestructive 
_ examination during pipeline construction to ensure their integrity and pipelines would be hydrostatically tested 
prior to operation. The production fluids, water injection, seawater, and export pipelines would be fully capable of 
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2.5.8.2 Spill Response 

CPAI would implement the Project’s ODPCP and SPCC Plan to minimize accidental oil spills and associated 
impacts from oil drilling, production, and pipeline operations. Through the ODPCP, CPAI would demonstrate that 
readily accessible inventories of fit-for-purpose oil spill response equipment and personnel would be available for 
use at Project facilities. In addition, a state-registered primary response action contractor would serve as CPAI’s 
primary response action contractor and would provide trained personnel to manage all stages of a spill response, 
including containment, recovery, and cleanup. Spill response equipment would be pre-staged at strategic locations 
across the Project area as outlined in the ODPCP for an initial response. This strategy would facilitate the rapid 
deployment of equipment by personnel. The effective response time would be enhanced with pre-staged 
equipment, which would expedite equipment deployment to contain and recover spilled oil, reducing the overall 
affected area. 
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| material spills. The CPAI Incident Management Team participates in regularly scheduled training programs and 
conducts spill response exercises in coordination with federal, state, and local agencies. 


: CPAI would follow federal and state regulations regarding pipeline inspection and aerial overflights. Consistent 
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_ CPAI provides regular training for its employees and contractors on the importance of preventing oil or hazardous 


_ with regulations for U.S. Department of Transportation-regulated pipelines for the remote portions of the crude oil 


_ sales pipelines not accessible by road, CPAI would plan to conduct aerial overflights every 7 days, weather and 

_ safety permitting. Aerial overflights provide visual inspection and can be aided by infrared technology, when 

_ required. Infrared technology, employed either aerially using aircraft or from the ground using handheld systems, 
_ is a spill detection method using the temperature “signature” resulting when warm fluids leak. In addition to 

_ visual and infrared inspections, the pipelines and casing pipes would meet leak detection standards stipulated in 

_ 18 AAC 75.047 and 18 AAC 75.055. CPAI would also conduct regular visual inspections of facilities and 

_ pipelines from gravel roads, where available, and from ice roads and aircraft for sections of pipelines not 

| paralleled by gravel roads (Alternatives C and D). 


2.5.9 Abandonment and Reclamation 

The abandonment and reclamation of Project facilities would be determined by the BLM Authorized Officer at or 
before the time of abandonment. The abandonment and reclamation plan would be subject to input from federal, 
state, and local authorities and private landowners. Abandonment and reclamation may involve removal of gravel 
pads and roads or leaving these in place for alternative uses. Revegetation of abandoned facilities could be 
accomplished by seeding with native vegetation or through natural colonization. Reclaimed gravel could be used 
for other development projects. To assist with abandonment and reclamation, BLM holds bonds from any 
company conducting development activities within the NPR-A to cover the cost of reclamation. CPAI also sets 
aside money to cover asset retirement obligations. 


2.5.10 Schedule and Logistics* 
Timing of the Project is based on several factors including permitting and other regulatory approvals, Project 

_ sanctioning, and purchase and fabrication of long-lead time components. The schedule presented in the EIS is an 
_ estimated schedule that would be dependent on subsequent detailed Project planning and a variety of 

_ contingencies. Subject to those qualifications, Project construction would occur over approximately 8 to 10 years 
_ (depending on the alternative) beginning in the first quarter (Q1) of Year 1. (Note: Under Alternative E, 

_ authorization to construct BTS could be deferred beyond Year 7 which would extend the overall construction 


| timeline.) Under Alternatives B, C, and E, first oil would occur in Year 6, and under Alternative D, first oil would | 


_ occur in Year 7. Operations would run to the end of the Project’s field life, which is estimated to be 30 years 
_ (Alternatives B, C, and E) or 31 years (Alternative D). Table D.4.6 in Appendix D.1 (Section 4.2.10, Schedule 
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associated with the initial construction (access road [Alternatives B and C], BT1, BT2, BT3, connecting roads, 
_ WPF, WOC, and airstrips) would be mined and placed during winter (January through April) for the first 4 to 

_ 5 years of construction (varies by alternative). Two additional winter seasons of gravel mining and placement 

_ would occur to construct BT4, BTS, and associated roads, except for Alternative E (Three-Pad Alternative 

_ [Fourth Pad Deferred]), which would have one additional winter season of gravel mining and placement for the 
_ BTS pad and associated infield road. i 


_ Gravel roads and pads would be built by constructing an ice road followed by gravel placement. Gravel 

_ conditioning and compaction would occur during the summer (typically July to October) to expose, thaw, and 

_ dewater the deeper layers and re-compact the gravel. Culvert locations would be identified and installed per the 
_ final design during the first construction season prior to breakup. Bridges would be constructed during winter 

_ from ice roads and pads. 


: Once gravel pads are completed, on-pad facilities would be constructed. Modules for the WPF, BT1, BT2, and 

_ BT3 would be delivered would be delivered by sealift barge during the summer open-water season in Year 4 (or 

_ Year 5 under Alternative D). Modules would be staged until the following winter construction season, when they 
_ would be transported to their installation location via a combination of gravel roads and ice roads (ice road routes 
_ would vary by module delivery option). Modules for BT4 and BT5 (only BT5 under Alternative E) would be 

_ delivered via a second sealift 2 years after the first delivery and moved to the Project area in the same manner as 

_ modules for BT1, BT2, and BT3. 


| Under Alternatives B, C, and D, the CFWR would be constructed during Q1 and the second quarter (Q2) of Year 
ak 


| Pipelines would be installed during winter from ice roads. The HDD Colville River pipeline crossing would be 
_ completed during the winter construction season of Year 4. Pipeline installation would take from 1 to 4 years per 
_ pipeline, depending on pipeline length and location. 


_ The subsistence boat ramp along the Tinmiaqsiugvik River would be constructed in one of the first Project 

_ construction seasons. Subsistence boat ramps at Judy (Iqalliqpik) Creek and Fish Creek (Alternatives B and E) 
_ would be constructed after site visits and input from local stakeholders and within 2 years of constructing the BT1 
_ and BT2/BT4 access roads, respectively. Boat ramp construction methods would be similar to the construction 
_ methods described for other gravel placement. Construction would occur primarily in winter, with gravel 


frosriarreeerenesaornenancnnanarancancsnananatranerennseanttocaenesacnannnecancencanasransrararennerncancnennnnnacsranarcncanarannestoatenstnontnsnennatantannennanatnnnnena nen ene sna nenwanare anne nner wenn noone ne nnn aera naan nn nena ntenaenoaneninn nnaennancnnpnoneeannanancasennanenansnacennsnonntonsenncesar=scasancneuramncnasen acer nanensenanensneeneeen=4 


_ Drilling is planned to begin in Year 4 (Alternatives B, C, and E) or Year 5 (Alternative D) at BT1. It is assumed 
the wells would be drilled consecutively, from BT1 to BT5 (excluding BT4 under Alternative E); however, CPAI 
_ would determine the final timing and order of drilling based on economics and drill rig availability. Drilling is 

_ anticipated to take 6 years, except under Alternative E, which would take 7 years, and would be conducted year- 

_ round with an anticipated progress rate of approximately 15 to 30 days per well. It is anticipated Alternative E 
would require an additional year of drilling to account for more wells at BT1 and BT2, and one fewer pad on 


2.5.10.2.1 Hydraulic Fracturing 


Project drilling would include hydraulic fracturing, which is a process used to increase the flow of fluids from a 
reservoir into the wellbore and to establish a connection between oil-bearing formation layers. Each production 
well would receive a multistage hydraulic fracturing operation similar to those employed at other North Slope 
developments. It is anticipated that each well would be hydraulically fractured one time with approximately 12 to 
20 individual fracturing locations within the well. Hydraulic fracturing operations would last approximately 

6 days per well with six wells per pad per year being fracture stimulated. Hydraulic fracturing would only be used 
during the initial stage of drilling to stimulate flows at the production and injection wells. The Alaska Oil and Gas 
Conservation Commission (AOGCC) maintains jurisdiction over the subsurface fracturing process, and all 
hydraulic fracturing activities would comply with AOGCC regulations. 
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2.5.10.3 Operations Phase 

Following initial well drilling and WPF startup, typical operations would consist of well operations and 
production and transportation of produced hydrocarbons. Well maintenance operations and routine drilling 
activities would occur intermittently throughout the life of the Project (approximately 30 years). CPAI’s standard 
operations and maintenance practices would be implemented for this Project phase. Tables D.4. 7 and D.4.8 
(Appendix D.1, Section 4.2.10.3, Operations Phase) summarizes the anticipated daily production profile for each 
action alternative; these production values include fluids produced at GMT-2 and processed at the WPF. 


2.5.11 Projec 


ppeteaemennnnnnnenrannne enna = Sot EEE EE EEE — 


| All action alternatives would include Project infrastructure located in BLM-identified Special Areas. 


_ Alternatives B, C, and E would construct approximately 1.0 mile of gravel road (Alternative D would construct 
| 0.0 mile) in the CRSA; Alternatives B, C, and D would construct 1.4 miles of pipelines and Alternative E would 
_ construct approximately 1.3 miles of pipeline in the CRSA (BLM 2008a). The CRSA, an approximately 2.4- 

_ million acre area that includes lands around the Colville River, was established in 1977 (BLM 2013) with the 
purpose of protecting raptor nesting and foraging habitat. 


_ Under all action alternatives, drill site BT2 (including the BT2 North location for Alternative E) and its associated 
_ roads and pipelines, would be located within the TLSA. For all action alternatives, except Alternative E, drill site | 
_ BT4 and its associated roads and pipelines would be located within the TLSA. Other supporting infrastructure that 
_ would be sited within the TLSA is further described for each alternative in Appendix D.1, Sections 4.3 through 
_ 4.6. The TLSA was established in 1977 (BLM 2013)with the purpose of protecting caribou calving and insect- 

_ relief areas and waterbird and shorebird breeding, molting, staging, and migration habitats. 


| According to the Alaska District Court’s August 18, 2021, decision in the Willow MDP EIS litigation, oil and gas | 
_ activity in the special areas is to “be conducted in a manner which will assure the maximum protection of surface | 
_ values.” In developing the action alternatives, specific attention was paid to the minimization of impacts on 


2.5.12 Compliance with Bureau of Land Management Lease Stipulations and Required Operating 
i Lae ET OCOU Ur CSSAee tearm wit anwar ETM Rates xe WMMMR ORE eS) 
_ Each action alternative is designed to comply with applicable LSs and ROPs under the 2022 NPR-A IAP ROD, 

_ though due to technical constraints, some Project facilities would require exceptions from NPR-A LSs and ROPs 
_ (Appendix D.1, Section 2.1, Lease Stipulations and Required Operating Procedures in the National Petroleum 

_ Reserve in Alaska). Each identified exception would be reviewed as the Project design engineering advances for 
| opportunities to conform to the LSs and ROPs to the extent practicable. When exceptions are granted, they 

_ typically are specific to stated Project actions or locations and are not granted for all Project actions. Table 2.5.1 


| identifies the LSs and ROPs that would apply to the Project. 


Procedures 
Waste handling and disposal A-1, A-2, A-7 
Fuels and hazardous materials handling and A-3, A-4, A-5, A-6, E-4 
storage; spill prevention and spill response 
Health and safety A-8, A-12 
Air quality A-9, A-10 
au" use B-1, B-2 a 
Winter overland moves C-1, C-2, C-3, C-4 
Facility design and construction E-2, E-3, E-5, E-6, E-7, E-9, E-10, E-11, E-12, E-13, E-14, E-17, E-19, E-20 | 
Aircraft use F-1 
Sits abandonment G-l al 
Subsistence A-11, E-1, H-1, H-2, H-3 | 
Worker orientation I-1 
| Biologically sensitive areas K-1, K-2, K-3, K-5, K-6, K-8, K-9, K-10, K-11, K-12 
Summer vehicle tundra access L-1 
General wildlife and habitat protection E-8, E-15, E-18, J, M-1, M-2, M-3, M-4 


Source: BLM 2022. 
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Note: IAP (Integrated Activity Plan); NPR-A (National Petroleum Reserve-Alaska). 


CPAI would construct up to three boat ramps for subsistence use as part of its effort to mitigate Project effects on 
_ the community of Nuiqsut (Figure 2.5.3). Under Alternatives B and E (Three-Pad Alternative [Fourth Pad 

| Deferred]), up to three boat ramps would be constructed along the Ublutuoch (Tinmiaqsiugvik) River, Judy 

_ (Iqalliqpik) Creek, and/or Fish Creek. Under Alternatives C and D, a boat ramp would be constructed along the 

_ Ublutuoch (Tinmiagsiugvik) River. 


_ Preliminary locations and boat ramp design have been determined, but CPAI is seeking community feedback on 
_ the preferred location(s) that would best serve the needs of the community. The boat ramps would include a 

_ gravel pad with space for vehicles to turn around and provide parking space for approximately 10 vehicles with 
| trailers. Boat ramps would be maintained by CPAI. 


2.6 Sealift Module Delivery Options 
CPAI proposes to use large, prefabricated modules for Project components like the WPF and drill site facilities. 
These large modules would be fabricated at an off-site location and transported to the North Slope via sealift 
barge. Modules for the WPF and drill sites are anticipated to weigh between 3,000 and 4,000 tons and up to 
1,000 tons, respectively. Because these large modules are too heavy to be transported across the Colville River on 
the annual resupply ice road, the following module delivery options are presented for detailed analysis: 

e Option 1: Atigaru Point Module Transfer Island 

e Option 2: Point Lonely Module Transfer Island 

e Option 3: Colville River Crossing 


The first two options would deliver the large modules to an MTI west of the Colville River (eliminating this 
required crossing) and then use ice roads to transport the modules to their gravel pads. Based on concerns from 
stakeholders, CPAI developed a third option to deliver the large modules to the Project area that would use the 
existing Oliktok Dock and not require an MTI. 


Sealift delivery of the large WPF and drill site modules would occur during two open-water seasons Under 
Alternatives B, C, and E, the modules would be delivered during the summers of Year 4 and Year 6; under 
Alternative D, the modules would be delivered during the summers of Year 5 and Year 7. The three module 
delivery options are described below. 


2.6.1 Option 1; Atigaru Point Module Transfer Island 
Option 1 would construct an MTI in Harrison Bay near Atigaru Point to support sealift module delivery (Figure 


2.4.4). Appendix D.1 includes additional details regarding island construction, maintenance, and 
decommissioning; ice road and ice pad requirements; water use; anticipated traffic volumes; and schedule. 


2.6.2 Option 2: Point Lonely Module Transfer Island 
Option 2 would construct an MTI at Point Lonely, a former U.S. Department of Defense site, to support sealift 


module delivery (Figure 2.4.5). Appendix D.1 includes additional details regarding island construction, 
maintenance, and decommissioning; ice road and ice pad requirements; water use; anticipated traffic volumes; 
and schedule. 


2.6.3 Option 3: Colville River Crossing* 
Option 3 is the Proponent’s proposed module delivery option, and it would use the existing Oliktok Dock to 


receive the sealift barges. The modules would be transported over existing Kuparuk gravel roads using self- 
propelled module transporters (SPMTs) from Oliktok Dock to Kuparuk Drill Site 2P (DS2P). From Kuparuk 
DS2P, the modules would then be moved by heavy-haul ice roads to GMT-2, crossing the Colville River on a 
partially grounded ice crossing near Ocean Point (Figure 2.4.6). From GMT-2, the modules would be transported 
to the Project area over Project gravel roads (Alternatives B, C, and E) or ice roads (Alternative D) to reach the 
WPFE and drill site gravel pads. 
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| Option 3 is BLM’s preferred module delivery option. The identification of a preferred module delivery option 
_ does not constitute a commitment or decision; if warranted, BLM may select a different module delivery option 
| than the preferred module delivery option in its Record of Decision. 
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_2.7 Comparison of Action Alternatives and Module Delivery Options™ _ 


Table 2.7.1 and Figure 2.7. ] provide a comparison of all action alternatives. As presented in Table OT en 
_ Alternative rE reflects the development of four pads (BT1, BT2, BT3, and BTS) ae of any deferrals to 


Table 2.7.2 provides a comparison of module delivery options. 


Project 
Component 


Drill site gravel 
pads 


Table 2.7.1. Summa 


WPF gravel pad =| 22.8-acre pad 


Alternative B: 
Proponent’s Project 


Five pads (79.8 acres 
total): 

Three 17.0-acre pads 
(51.0 acres total): BT1, 
BT2, and BT3 

Two 14.4-acre pads 
(28.8 acres total): BT4 
and BTS 


Comparison of Action Alternatives* 


Alternative C: 
Disconnected Infield 
Roads 

Five pads (88.3 acres 
total): 

BT1 (23.3 acres), BT2 
(18.1 acres), BT3 
(17.0 acres), BT4 
(15.5 acres), and BTS 
(14.4 acres) 


Alternative D: 
Disconnected Access 


Five pads (62.8 acres 
total): 

Two 17.0-acre pads 
(34.0 acres total): BT1 
and BT2 

Two 14.4-acre pads 
(28.8 acres total): BT4 
and BTS 

BT3 (colocated with 
WPF; acreage accounted 
for under WPF pad) 


Alternative E: 
Three-Pad Alternative 
Fourth Deferred 

Four pads (68.0 acres 
total): 

BT1 (18.4 acres), BT2 
North (18.2 acres), BT3 
(17.0 acres), and BTS 
(14.4 acres) 


22.8-acre pad 


64.7-acre pad (colocated 
with BT3) 


22.8-acre pad 


perimeter berm 


channel) and 3.9-acre 
erimeter berm 


WOC gravel pad = |31.3-acre pad Two WOC pads 62.2-acre pad 31.3-acre pad 
(50.2 acres total): 
South WOC (33.4 acres) 
North WOC (16.8 ose 
Constructed 16.4-acre excavation 16.4-acre excavation 16.4-acre excavation 
freshwater (reservoir and connecting |(reservoir and connecting |(reservoir and connecting 
reservoir channel) and 3.9-acre 


channel) and 3.9-acre 
perimeter berm 


Water source 
access gravel pads 


Two water source access 
pads (2.6 acres total) at 
the CFWR (1.3 acres) and 
Lake L9911 (1.3 acres) 


Three water source access 
pads (3.9 acres total) at 
the CFWR (1.3 acres) and 
Lakes L9911 (1.3 acres) 
and M0235 (1.3 acres) 


Two water source access 
pads (2.6 acres total) at 


Lake M0235 (1.3 acres) 


a 


No constructed 
freshwater reservoir 


Five water source access 
pads (8.3 acres total) at 
the CFWR (1.3 acres) and|lakes L9911 (1.6 acres), 


M0015 (1.6 acres), 
M0112 (1.8 acres), 
M0235 (1.8 acres), and 
M1523A (1.5 acres) 
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Alternative B: 
Proponent’s Project 


Project 

Component 
Other gravel pads | Four valve pads (1.3 acres 
total); two pads at Judy 
(Igalligpik) Creek 
pipeline crossing and 
two pads at Fish Creek 
pipeline crossing 

Two HDD pipeline pads 
at Colville River 
crossing (1.5 acres total) 

Tie-in pad near Alpine 
CDAN (0.7 acre) 

Pipeline crossing pad 
near GMT-2 (0.5 acre) 

Communications tower 
pad (0.5 acre) 

Kuparuk CPF2 pad 
expansion (1.0 acre) 


Single-season ice 
pads 


Used during construction 
at the gravel mine site, 
bridge crossings, the 
Colville River HDD 
crossing, and other 
locations as needed in 
the Project area (936.6 
total acres 

Three 10.0-acre pads 
(30.0 acres total): 

10.0-acre multi-season ice 
pad near GMT-2 (Q1 
Year | to Q2 Year 5) 
10.0-acre multi-season ice 
pad near WOC (QI Year 
1 to Q2 Year 2) 

10.0-acre multi-season ice 
pad at the 
Tinmiagqsiugvik Gravel 
Mine Site (Q1 Year | to 
Q2 Year 3) 


Multi-season ice 
pads 


Infield pipelines 43.4 total segment miles: 
BT1 to WPF (4.3 miles) 
BT2 to BT1 (4.7 miles) 

BT3 to WPF (4.2 miles) 
BT4 to BT2 (10.2 miles) 
BT5 to WPF (9.8 miles) 
GMT-2 to WPF (10.2) 


Alternative C: 

Disconnected Infield 

Roads 

Four valve pads (1.7 acres 
total); two helicopter 
accessible pads at Judy 
(Igalligpik) Creek 
pipeline crossing and 
two pads at Fish Creek 
pipeline crossing 

Two HDD pipeline pads 
at Colville River 
crossing (1.5 acres total) 

Tie-in pad near Alpine 
CDAN (0.7 acre) 

Pipeline crossing pad near 
GMT-2 (0.5 acre) 

Communications tower 
pad (0.5 acre) 

Kuparuk CPF2 pad 
expansion (1.0 acre) 


Used during construction 
at the gravel mine site, 
bridge crossings, the 
Colville River HDD 
crossing, and other 
locations as needed in 
the Project area (1,166.4 
total acres 

Three 10.0-acre pads 
(30.0 acres total): 

10.0-acre multi-season ice 
pad near GMT-2 (Q1 
Year | to Q2 Year 5) 

10.0-acre multi-season ice 
pad near the South WOC 
(Q1 Year 1 to Q2 Year 
2) 

10.0-acre multi-season ice 
pad at the 
Tinmiagsiugvik Gravel 
Mine Site (Q1 Year | to 
Q2 Year 3) 

47.0 total segment miles: 

BT1 to WPF (6.0 miles) 

BT2 to BT1 (4.5 miles) 

BT3 to WPF (5.9 miles) 

BT4 to BT2 (9.9 miles) 

BTS to WPF (11.5 miles) 

GMT-2 to WPF (9.2 
miles) 


Alternative D: 
Disconnected Access 


Four valve pads (1.3 acres 
total): two pads at Judy 
(Igalliqpik) Creek 
pipeline crossing and 
two pads at Fish Creek 
pipeline crossing 

Two HDD pipeline pads 
at Colville River 
crossing (1.5 acres total) 

Tie-in pad near Alpine 
CDAN (0.7 acre) 

Pipeline crossing pad near 
GMT-2 (0.5 acre) 

Communications tower 
pad (0.5 acre) 

GMT-2 staging pad 
(5.9 acres) 

Kuparuk CPF2 pad 
expansion (1.0 acre) 

Alpine CD1 pad 
expansion (1.3 acres) 

Used during construction 
at the gravel mine site, 
bridge crossings, the 
Colville River HDD 
crossing, and other 
locations as needed in 
the Project area (1,241.4 
total acres) 

Three 10.0-acre pads 
(30.0 acres total): 

10.0-acre multi-season ice 
pad at GMT-2 (Q1 Year 
1 to Q2 Year 5) 

10.0-acre multi-season ice 
pad at the WOC (Q1 
Year | to Q2 Year 2) 
10.0-acre multi-season ice 
pad at Tinmiaqsiugvik 
Gravel Mine Site (Q1 
Year | to Q2 Year 3) 


46.5 total segment miles: 

BT1 to WPF (10.0 miles) 

BT2 to BT1 (4.7 miles) 

BT4 to BT2 (10.2 miles) 

BTS to WPF (6.5 miles) 

GMT-2 to WPF (15.1 
miles) 


33.3 total miles (WPF to 
tie-in pad near Alpine 
CD4N) 


Willow export 
pipeline 


32.2 total miles (WPF to 
tie-in pad near Alpine 
CDA4N) 
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38.2 total miles (WPF to 
tie-in pad near Alpine 
CD4N) 


Alternative E: 
Three-Pad Alternative 
ourth Deferred 


Four valve pads (1.3 acres 
total): two pads at Judy 
(Igalliqpik) Creek 
pipeline crossing and 
two pads at Fish Creek 
pipeline crossing 

Two HDD pipeline pads 
at Colville River 
crossing (0.9acres total) 

Tie-in pad near Alpine 
CDAN (0.7 acre) 

Communications tower 
pad (0.4 acre) 

Kuparuk CPF2 pad 

expansion (1.0 acre) 


Used during construction 
at the gravel mine site, 
bridge crossings, the 
Colville River HDD 
crossing, and other 
locations as needed in 
the Project area (830.6 
total acres 

Three 10.0-acre pads 
(30.0 acres total): 

10.0-acre multi-season ice 
pad near GMT-2 (Q1 
Year | to Q2 Year 5) 

10.0-acre multi-season ice 
pad near WOC (Q1 Year 
1 to Q2 Year 2) 

10.0-acre multi-season ice 
pad at the 
Tinmiaqsiugvik Gravel 
Mine Site (Q1 Year 1 to 
Q2 Year 3) 


30.2 total segment miles: 

BT1 to WPF (3.9 miles) 

BT2 to BT1 (7.8 miles) 

BT3 to WPF (3.4 miles) 

BT5 to WPF (7.1 miles) 

GMT-2 to WPF (8.0 
miles) 


32.5 total miles (WPF to 
tie-in pad near Alpine 
CD4N 
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Project 
Component 


Other pipelines 


Alternative B: 
Proponent’s Project 


64.3-mile seawater 
pipeline (Kuparuk CPF2 
to WPF); includes 
Colville River HDD 
crossing 
34.4-mile diesel pipeline 
(Kuparuk CPF2 to 
Alpine CD1); includes 
Colville River HDD 
crossing; diesel would be 
trucked 33.0 miles from 
Alpine CD1 to the WOC 
2.8-mile fuel gas pipeline 


Final Supplemental Environmental Impact Statement 


Alternative C: 
Disconnected Infield 
Roads 

63.3-mile seawater 

pipeline from Kuparuk 
CPF2 to WPF; includes 
Colville River HDD 
crossing 

82.0-mile diesel pipeline 
from Kuparuk CPF2 to 
South WOC to WPF to 
North WOC 

1.7-mile fuel gas pipeline 
(WPF to South WOC) 

5.6-mile freshwater 
pipeline (CF WR to WPF 


Alternative D: 
Disconnected Access 


69.2-mile seawater 
pipeline from Kuparuk 
CPF2 to WPF; includes 
Colville River HDD 
crossing 

77.0-mile diesel pipeline 
from Kuparuk CPF2 to 
Alpine CD1 to WOC; 
includes Colville River 
HDD crossing 

1.5-mile fuel gas pipeline 
(WPF to WOC) 
2.2-mile freshwater 


Alternative E: 
Three-Pad Alternative 
ourth Deferred 
64.4-mile seawater 
pipeline (Kuparuk CPF2 
to WPF and 0.1-mile 
spur to K-Pad); includes 
Colville River HDD 
crossing 

35.1-mile diesel pipeline 
(Kuparuk CPF2 to 
Alpine CD1); includes 
Colville River HDD 
crossing; diesel would be 
trucked 33.1 miles from 
Alpine CD1 to the WOC 


es 


acres, including vehicle 
turnouts) total 
connecting drill sites to 
the WPF, WOC, airstrip 
access road, water 
source access roads, and 
GMT-2 

Eight vehicle turnouts 
with subsistence/tundra 
access ramps (3.0 acres 
total) 


acres, including vehicle 
turnouts) total 
connecting: 

BT5, BT3, CFWR, South 
Airstrip access road, and 
South WOC to the WPF; 
and WPF to GMT-2 

BT1, BT2, and BT4, 
water source access 
road, North Airstrip 
access road, and the 
North WOC 

Eight vehicle turnouts 
with subsistence/tundra 
access ramps (3.0 acres 
total) 


(WOC to WPF) to South WOC) pipeline (CF WR to 2.3-mile fuel gas pipeline 
4.8-mile freshwater 12.9-mile treated water WOC to WPF) (WOC to WPF) 
pipeline (CFWR to WPF | pipeline (South WOC to | 1.5-mile treated water 0.9-mile freshwater 
to WOC) WPF to North WOC) pipeline (WOC to WPF) | pipeline (various) 
2.8-mile treated water 2.3-mile treated water 
pipeline (WOC to WPF) | ipeline (WOC to WPF) 
Total miles of 38.3 42.4 45.2 35.0 
pipeline alignment 
without a parallel 
road (i.e., greater 
than 1,000 feet of 
separation) 
|VSMs Approximately Approximately Approximately Approximately 
13,000 total VSMs with a | 13,000 total VSMs with a | 13,700 total VSMs with a | 12,000 total VSMs with a 
0.8-acre disturbance (0.8-acre disturbance 0.9-acre disturbance 0.8-acre disturbance 
footprint footprint footprint footprint 
Pipeline VSMs 2 22 12 108 
below ordinary 
high water 
(number) 
Gravel roads 37.4 miles (261.8 total 35.4 miles (243.6 total 27.2 miles (189.6 total 30.2 miles (218.0 ae 


acres, including vehicle 
turnouts) total 
connecting four drill 
sites to BT3/WPF, 
WOC, airstrip access 
road, and water source 
access roads; there 
would be no gravel road 
connection to GMT-2 
Six vehicle turnouts with 
subsistence/tundra 
access ramps (2.2 acres 
total) 


acres, including vehicle 
turnouts) total 
connecting drill sites to 
the WPF, WOC, airstrip 
access road, water 
source access roads, and 
GMT-2 

Seven vehicle turnouts 
with subsistence/tundra 
access ramps (2.6 acres 
total) 


Bridges 


Seven total bridges: Judy 
(Igalliqpik) Creek, Judy 
(Kayyaaq) Creek, Fish 
Creek, Willow Creek 2, 
Willow Creek 4, Willow 


Six total bridges: Judy 
(Kayyaaq) Creek, Fish 
Creek, Willow Creek 2, 

Willow Creek 4, Willow 
Creek 4A, Willow Creek 


Creek 4A, and Willow 
Creek 8 


eee 


8 
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Six total bridges: Judy 


(Igalliqpik) Creek, Judy 
(Kayyaaq) Creek, Fish 


Six total bridges: Judy 
(Igalliqpik) Creek, Judy 
(Kayyaaq) Creek, Fish 


Creek, Willow Creek 4, |Creek, Willow Creek 2, 
Willow Creek 4A, and Willow Creek 4, and 
Willow Creek 8 Willow Creek 8 
Hess? | 
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Alternative B: 
Proponent’s Project 


Project 
Component 


Bridge piles below | 36 total: 


ordinary high water | 16 at Judy (Iqalliqpik) 
(number) Creek 
4 at Judy (Kayyaaq) 
Creek 
16 at Fish Creek 


Culverts or culvert | 11 


batteries (number) 


Alternative C: 
Disconnected Infield 
Roads 

20 total: 

4 at Judy (Kayyaaq) 
Creek 

16 at Fish Creek 


Cross-drainage Ny 


culverts (number) 


Alternative D: 
Disconnected Access 


Alternative E: 
Three-Pad Alternative 

ourth Deferred 

36 total: 

16 at Judy (Iqalliqpik) 


36 total: 
16 at Judy (Iqalliqpik) 


Creek Creek 

4 at Judy (Kayyaaq) 4 at Judy (Kayyaaq) 
Creek Creek 

16 at Fish Creek 16 at Fish Creek 

8 


144 


159 


Airstrip 5,700 x 200—foot airstrip 
and apron (42.2 acres 
total); would also require 


airstrip access road 


Boat ramps Three boat ramps 
(5.9 acres total): 

1.8 acres at Ublutuoch 
(Tinmiaqsiugvik) River 

2.0 acres at Judy 
(Igalliqpik) Creek 

2.1 acres at Fish Creek 

Modifications to the 
existing dock include 
adding structural 
components and a gravel 
ramp within the existing 
developed footprint 

2.5 acres of screeding at 
Oliktok Dock 

9.6 acres of screeding at 
the barge lightering area 

Approximately 495.2 

total miles (3,590.7 total 

acres) over nine 

construction seasons 

(Year | through Year 9) 


Oliktok Dock 
modifications 


Ice roads 


Two airstrips (87.6 acres 
total): 

North Airstrip: 5,700 x 
200-foot airstrip and 
apron (43.8 acres total); 
would also require an 
airstrip access road 

South Airstrip: 5,700 x 
200-foot airstrip and 
apron (43.8 acres total); 
would also require an 
airstrip access road 

1.8 acres at Ublutuoch 

(Tinmiaqsiugvik) River 


Modifications to the 


existing dock include 
adding structural 
components and a gravel 
ramp within the existing 
developed footprint 

2.5 acres of screeding at 
Oliktok Dock 

9.6 acres of screeding at 
the barge lightering area 

Approximately 650.1 
total miles (4,411.6 total 
acres) 

574.5 miles (4,090.3 
acres) Over nine 
construction seasons 
(Year 1 through Year 9) 

3.6 miles (15.3 acres) of 
annual resupply ice road 
(Year 10 to Year 30; 
75.6 total miles; 

321.3 total acres 
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5,700 x 200-foot airstrip 
and apron (44.6 acres 
total); would also require 
an airstrip access road 


5,700 x 200-foot airstrip 
and apron (42.2 acres 
total); would also require 
airstrip access road 


1.8 acres at Ublutuoch 
(Tinmiaqsiugvik) River 


Three boat ramps 
(5.9 acres total): 

1.8 acres at Ublutuoch 
(Tinmiaqsiugvik) River 

2.0 acres at Judy 
(Iqalliqpik) Creek 

2.1 acres at Fish Creek 


Modifications to the Modifications to the 
existing dock include existing dock include 
adding structural adding structural 


components and a gravel 
ramp within the existing 


components and a gravel 
ramp within the existing 


developed footprint developed footprint 
2.5 acres of screeding at |2.5 acres of screeding at 
Oliktok Dock Oliktok Dock 


9.6 acres of screeding at 
the barge lightering area 


9.6 acres of screeding at 
the barge lightering area 


Approximately 962.4 Approximately 431.2 
total miles (5,893.4 total |total miles (3,166.2 total 
acres) acres) over eight 

699.9 miles construction seasons 
(4,780.4 acres) over (Year | through Year 8) 


10 construction seasons 
(Year 1 to Year 10) 

12.5 miles (55.7 acres) of 
annual resupply ice road 
(Year 10 to Year 31; 
262.5 total miles; 
1,113.0 total acres 
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Project 
Component 


Total footprint and 
gravel fill volume* 


Alternative B: 


Proponent’s Project 


484.0-acre gravel 
footprint using 4.9 
million cy of gravel fill 
and 317,000 cy of native 
fill 

119.4-acre gravel mine 
site excavation 

16.4-acre excavation at 
the CFWR 


12.1-acre screeding area 
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Alternative C: 


Disconnected Infield 
Roads 
545.9-acre gravel 
footprint using 5.8 
million cy of gravel fill 
and 387,000 cy of native 
fill 

189.8-acre gravel mine 
site excavation 

16.4-acre excavation at 
the CFWR 

12.1-acre screeding area 


Alternative D: 
Disconnected Access 


482.8-acre gravel 
footprint using 5.9 
million cy of gravel fill 
and 387,000 cy of native 
fill 

189.8-acre gravel mine 
site excavation 
16.4-acre excavation at 
the CFWR 


Gravel source 


Two mine site cells 
(119.4 total acres) in 
Tinmiaqsiugvik area 
(Mine Site Area 1 would 
be 90.5 acres and Mine 


Two mine site cells 
(189.8 total acres) in 
Tinmiaqsiugvik area 
(Mine Site Area 1 would 
be 109.3 acres and Mine 


12.1-acre screeding area 


Two mine site cells 
(189.8 total acres) in 
Tinmiaqsiugvik area 
(Mine Site Area 1 would 
be 109.3 acres and Mine 


Alternative E: 


428.4-acre gravel 


Two mine site cells 
(115.0 total acres) in 


Three-Pad Alternative 
ourth Deferred 


footprint using 4.4 
million cy of gravel fill 
and 292,000 cy of native 
fill 
115.0-acre gravel mine 
site excavation 
12.1-acre screeding area 


Tinmiagqsiugvik area 
(Mine Site Area 1 would 
be 86.1 acres and Mine 


use 


over the life of the 


over the life of the 


Site Area 2 would be Site Area 2 would be Site Area 2 would be Site Area 2 would be 
28.9 acres) 80.5 acres) 80.5 acres) 28.9 acres) 
Total freshwater 1,662.4 million gallons 1,914.3 million gallons —|2,286.3 million gallons 1,478.7 million gallons 


over the life of the 


Project (30 years) 


over the life of the 


Alpine: 292 


North Willow: 6,081 
Alpine: 292 


Fa Project (30 years) Project (30 years) Project (30 years) 

Ground traffic 3,188,910 4,212,510 4,376,890 3,145,870 
(number of trips)°* 

Fixed-wing air 12,101 total flights 19,574 total flights 19,038 total flights 11,983 total flights 
traffic’4 Willow: 11,809 South Willow: 13,201 Willow: 15,387 


Alpine: 3,651 


Willow: 11,691 
Alpine: 292 


(number of trips)** 


Sealift barges: 24 
Tugboats: 37 
Support vessels: 258 


Sealift barges: 24 
Tugboats: 37 
Support vessels: 258 


Helicopter air 2,421 total flights 2,910 total flights 2,503 total flights 2,421 total flights si 
traffic? Willow: 2,321 South Willow: 2,421 Willow: 2,403 Willow: 2,321 
Alpine: 100 North Willow: 357 Alpine: 100 Alpine: 100 
Alpine: 132 
Marine traffic 319 total trips 319 total trips 319 total trips 280 total trips 


Sealift barges: 24 
Tugboats: 37 
Support vessels: 258 


Sealift barges: 21 
Tugboats: 34 
Support vessels: 225 


special areas 


Area: 1.0 mile of gravel 
road (8.1 acres); 1.4 
miles of pipelines 
Teshekpuk Lake Special 
Area: 10.8 miles of 
gravel road and gravel 
pads (106.3 acres total); 
11.4 miles of pipeline 


Area: 1.0 mile of gravel 
road (8.1 acres); 1.4 
miles of pipelines 
Teshekpuk Lake Special 
Area: 12.5 miles of 
gravel road and gravel 
pads (179.6 acres total); 
12.2 miles of pipeline 


Project duration 30 years (9 years of 30 years (9 years of 31 years (10 years of 30 years (8 years of 
- construction) construction) construction) construction) 
Infrastructure in Colville River Special Colville River Special Colville River Special Colville River Special 


Area: gravel pad 
(0.5 acre); 1.4 miles of 
pipelines 

Teshekpuk Lake Special 
Area: 11.1 miles of 
gravel road and gravel 
pads (108.4 acres total); 
11.4 miles of pipeline 


eee teats 
waterbody setback 
overlap (ROP E-2) 


2.2 acres of gravel 

footprint, 0.2 mile of 
gravel road, and 1.7 miles 
of pipelines 


4.0 acre of gravel 

footprint, 0.2 mile of 
gravel road, and 1.9 miles 
of pipelines 


2.9 acres of gravel 


Area: 1.0 mile of gravel 
road (7.6 acres); 1.3 
miles of pipelines 
Teshekpuk Lake Special 
Area: 5.0 miles of gravel 
road and gravel pads 
(61.2 acres total); 
4.9 miles of pipeline 
7.3 acres of gravel 


footprint, 0.2 mile of 
gravel road, and 1.7 miles 
of pipelines 


[Less than 500-foot 
pipeline-road 
separation (ROP E- 


24.0 miles of pipelines 
and road with less than 
500 feet of separation 


22.7 miles of pipelines 
and road with less than 
500 feet of separation 


23.0 miles of pipelines 
and roads with less than 
500 feet of separation 


(Ss 
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footprint, 0.1 mile of 
gravel road, and 3.0 miles 
of pipelines 

21.6 miles of pipelines 
and road with less than 
500 feet of separation 
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Project 
Component 


setback overlap 
(ROP E-11) 


River setback 
overlap 
(LS K-1) 


Yellow-billed loon 


Alternative B: 
Proponent’s Project 


10.8 acres of gravel 
infrastructure and 
1.7 miles of pipelines 
within 0.5 mile of a nest 

52.7 acres of gravel 
infrastructure and 
7.6 miles of pipelines 
within 1,625 feet of 
lakes with yellow-billed 

loon occupancy 
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Alternative C: 
Disconnected Infield 
Roads 
3.8 acres of gravel 
infrastructure and 
1.7 miles of pipelines 
within 0.5 mile of a nest 
44.4 acres of gravel 
infrastructure and 
7.5 miles of pipelines 
within 1,625 feet of 
lakes with yellow-billed 
loon occupancy 


Colville River: 0.0 acre of 
gravel infrastructure and 
0.0 mile of pipelines 

Fish Creek: 12.2 acres of 
gravel infrastructure and 
1.6 miles of pipelines 

Judy (Kayyaaq) Creek: 
18.7 acres of gravel 
infrastructure and 
6.2 miles of pipelines 

Ublutuoch 
(Tinmiaqsiugvik) River: 
25.2 acres of gravel 
infrastructure and 


0.0 mile of pipelines 0.0 mile of pipelines 


Deepwater lake 


setback overlap 
(LS K-2) 


3.2 acres of gravel 
infrastructure and 0.0 
mile of pipelines; 14.5 
acres of the constructed 
freshwater reservoir 
would be within the 
setback and 1.4 acres of 
the reservoir connection 
would be within the lake 


Colville River: 0.0 acre of 
gravel infrastructure and 
0.0 mile of pipelines 

Fish Creek: 12.9 acres of 
gravel infrastructure and 
1.5 miles of pipelines 

Judy (Kayyaaq) Creek: 
1.1 acres of gravel 
infrastructure and 
6.2 miles of pipelines 

Ublutuoch 
(Tinmiaqsiugvik) River: 
32.3 acres of gravel 
infrastructure and 


3.2 acres of gravel 
infrastructure and 0.0 
mile of pipelines; 14.5 
acres of the constructed 
freshwater reservoir 
would be within the 
setback and 1.4 acres of 
the reservoir connection 
would be within the lake 


Alternative D: 
Disconnected Access 


10.2 acres of gravel 
infrastructure and 
1.7 miles of pipelines 
within 0.5 mile of a nest 

39.9 acres of gravel 
infrastructure and 
9.8 miles of pipelines 
within 1,625 feet of 
lakes with yellow-billed 
loon occupanc 

Colville River: 0.0 acre of 
gravel infrastructure and 
0.0 mile of pipelines 

Fish Creek: 12.6 acres of 
gravel infrastructure and 
1.6 miles of pipelines 

Judy (Kayyaaq) Creek: 
16.7 acres of gravel 
infrastructure and 
6.2 miles of pipelines 

Ublutuoch 
(Tinmiaqsiugvik) River: 
32.3 acres of gravel 
infrastructure and 
0.0 mile of pipelines 

3.2 acres of gravel 

infrastructure and 

1.5 miles of pipelines; 
14.5 acres of the 

constructed freshwater 

reservoir would be within 
the setback and 1.4 acres 
of the reservoir 
connection would be 
within the lake 


Alternative E: 
Three-Pad Alternative 


9.4 acres of gravel 
infrastructure and 1.2 
miles of pipelines within 
0.5 mile of a nest 

44.1 acres of gravel 

infrastructure and 

5.8 miles of pipelines 

within 1,625 feet of 

lakes with yellow-billed 
loon occupanc 

Colville River: 0.0 acre of 
gravel infrastructure and 
0.0 mile of pipelines 

Fish Creek: 18.7 acres of 
gravel infrastructure and 
1.7 miles of pipelines 

Judy (Kayyaaq) Creek: 
21.2 acres of gravel 
infrastructure and 
6.5 miles of pipelines 

Ublutuoch 
(Tinmiagsiugvik) River: 
25.2 acres of gravel 
infrastructure and 
0.0 mile of pipelines 

2.4 acres of gravel 

infrastructure and 0.2 

mile of pipelines 


Note: BT1 (Bear Tooth drill site 1); BT2 (Bear Tooth drill site 2); BT3 (Bear Tooth drill site 3); BT4 (Bear Tooth drill site 4); BT5 (Bear Tooth drill site 5); 
CD1 (Alpine CD1); CD4N (Alpine CD4N); CF WR (constructed freshwater reservoir); GMT-2 (Greater Mooses Tooth 2); HDD (horizontal directional 
drilling); LS (lease stipulation); MG (million gallons); MTI (module transfer island); Q1 (first quarter); Q2 (second quarter); ROP (required operating 


procedure); VSM (vertical support member); WPF (Willow Processing Facility); WOC (Willow Operations Center). Ground trips are defined as one-way; a 
single flight is defined as a landing and subsequent takeoff; and a single vessel trip is defined as a docking and subsequent departure. 

* Values may not sum to totals due to rounding. 

» Total traffic is for the life of the Project (approximately 30 years) (Alternative B and C, 30 years; Alternative D, 31 years) and does not include any 
reclamation activity. 

“Number of trips includes buses, light commercial trucks, short-haul trucks, passenger trucks, and other miscellaneous vehicles. Construction ground traffic 
also includes gravel hauling (e.g., B-70/Maxi Haul dump trucks). 

“Flights outlined are additional flights required beyond projected travel to/from non-Project airports (e.g., Anchorage, Fairbanks, Deadhorse); includes C-130, 
Twin Otter/CASA, Cessna, and DC-6 or similar aircraft. 

© Typical helicopters include A-Star and 206 Long Ranger models, although other similar types of helicopters may be used. Includes support for ice road 
construction, pre-staged boom deployment, hydrology and other environmental studies, and agency inspection during all phases of the Project 

"Includes crew bats, tugboats supporting sealift barges, screeding barges, and other support vessels. 
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Component 


Screeding footprint 


Gravel footprint (acres 
Gravel fill volume (cubic 
yards) 


parison of Module Delive 


Option 1: Atigaru Point 
Module Transfer Island 
12.8 
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Options 

Option 2: Point Lonely 
Module Transfer Island 
1320 


Option 3: Colville River 
Crossing 
5.0 


397,000 


14.5 total acres 

4.9 acres adjacent to dock face 
9.6 acres at the barge lightering 
area 


446,000 


ea 


118,700 


ee 


14.5 total acres 

4.9 acres adjacent to dock face 
9.6 acres at the barge lightering 
area 


No additional screeding needed 
beyond activity for action 
alternatives described in Section 
2.5.3.4, Sealift Barge Delivery to 
Oliktok Dock 


Ice roads 


110.8 total miles (795.0 total 
acres) 

Gravel haul: 35.2 miles on 
tundra; 2.4 miles on sea ice 

Module delivery: 68.4 total miles 
on tundra; 4.8 miles on sea ice 
over two module delivery 
seasons* 


225.2 total miles (1,551.9 total 
acres) 

Gravel haul: 77.4 miles on 
tundra; 0.6 mile on sea ice 

Module delivery: 146.0 total 
miles on tundra; 1.2 miles on 
sea ice over two module 
delivery seasons* 


80.2 total miles (583.2 total 
acres)? 


Single-season ice pads 


118.9 total acres 


195.2 total acres 


83.4 total acres 


Multi-season ice pads 


Three 10.0-acre multi-season ice: 


Three 10.0-acre multi-season ice 


One at BT1 pads: 

One near Atigaru Point One at BT1 

One midway between Atigaru | Two along ice road between BT] 
Point and BT1 and Point Lonely _ 


NA 


Sealift delivery schedule 
(years) 


Alternative B: Year 4 and Year 6 
Alternative C: Year 4 and Year 6 
Alternative D: Year 5 and Year 7 


Alternative B: Year 4 and Year 6 
Alternative C: Year 4 and Year 6 
Alternative D: Year 5 and Year 7 


Alternative B: Year 4 and Year 6 
Alternative C: Year 4 and Year 6 
Alternative D: Year 5 and Year 7 


Module mobilization 
(years) 


Alternative B: Year 5 and Year 7 
Alternative C: Year 5 and Year 7 
Alternative D: Year 6 and Year 8 


Alternative B: Year 5 and Year 7 
Alternative C: Year 5 and Year 7 
Alternative D: Year 6 and Year 8 


Alternative B: Year 5 and Year 7 
Alternative C: Year 5 and Year 7 
Alternative D: Year 6 and Year 8| 


Total freshwater usage 


307.9% 


572.0% 


SOR 


of trips)! 


Sealift barges: 9 
Tugboats: 16 
Support vessels: 259 


(MG) 

Total seawater usage 376.0 185.0 8.0 

(MG) 

Ground traffic (number [2,306.1 10 3,196,450 535,160 

of trips) 

Fixed-wing traffic 326 total flights 326 total flights 0 total flights 

(number of trips)* Willow: 205 Willow: 205 Alpine: 28 
Alpine: 25 Alpine: 25 Kuparuk: 42 
Atigaru: 96 Point Lonely: 96 

Helicopter traffic 450 total flights 450 total flights 16 total flights to/from Alpine 

(number of trips)° Willow: 435 Willow: 435 
Alpine: 15 Alpine: 15 

Marine traffic (number - [284 total trips 284 total trips 85 total trips 


Sealift barges: 9 
Tugboats: 16 
Support vessels: 259 


Sealift barges: 9 
Tugboats: 16 
Support vessels: 60 


Construction camps 
(100-person capacity) 


es 


Camp for winter ice road 
construction (each ice road 
year) on a multi-season ice pad 

Camp for module off-load and 
transport on a multi-season ice 
pad at Atigaru Point 

Camp for summer construction 
and module receipt would be 
located on a barge (i.e., Floatel) 
at the module transfer island 


~lCamp for winter ice road 


construction (each ice road 
year) on the existing gravel pad 

Camp for module off-load and 
transport at Point Lonely on the 
existing gravel pad 

Camp for summer construction 
and module receipt at Point 
Lonely on the existing gravel 
pad 


Camp for winter ice road 
construction (each ice road year) 
on a single-season ice pad 


Note: BT1 (Bear Tooth drill site 1); MG (million gallons); NA (not applicable). Tra 


subsequent takeoff; and a single vessel trip is defined as a docking and subsequent departure. 


ffic trips are defined as one-way; 


a single flight is defined as a landing and 
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* Alternative D would require an additional 2.7 miles of 60-foot-wide heavy-haul ice road to reach the Willow Processing Facility gravel pad for each year of 
module mobilization. This additional ice road would require an additional 6.7 MG of freshwater for each year of module mobilization (13.4 MG of freshwater). 
» Alternative D would require an additional 13.1-mile-long, 60-foot-wide heavy-haul ice road for module transport between the Project area and Greater 
Mooses Tooth 2. This ice road would require an additional 32.7 MG of freshwater for each year of module mobilization (65.4 MG of total additional 
freshwater). 

“ Includes buses, light commercial trucks, short-haul trucks, passenger trucks, and other miscellaneous vehicles. Ground transportation also includes gravel 
hauling operations (i.e., B-70/Maxi Haul dump trucks) and module delivery (i.e., self-propelled module transporters). 

* Flights outlined are additional flights required beyond projected travel to/from non-Project airports (e.g., Anchorage, Fairbanks, Deadhorse) and include 
flights to the Alpine and Willow airstrips. Fixed-wing aircraft includes C-130, DC-6, Twin Otter/CASA, Cessna, or similar. 

“Includes support for ice road construction, pre-staged boom deployment, hydrology and other environmental studies, and agency inspection during all phases 
of the Project. Typical helicopters include A-Star and 206 Long Ranger models, although other similar types of helicopters may be used. 

"Includes crew boats, tugboats supporting sealift barges, and other support vessels. 


Chapter 2.0 Alternatives Page 32 


Chapter 3 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL 
CONSEQUENCES 


0 


This chapter describes the existing condition of resources and uses in the Project area and the effects of the 

_ alternatives on those resources and uses. The CEQ regulations identify three categories of effects: direct, indirect, 
_ and cumulative effects. Direct effects are those which are caused by the action and occur at the same time and 

| place (40 CFR 1508.1(g)(1)). Indirect effects occur later in time or farther removed in distance but are still 

_ reasonably foreseeable (40 CFR 1508.1 (g)(2)). Direct and indirect effects of the Project alternatives are 

_ considered in each resource section, and cumulative effects to all resources are considered in Section 3.20, 

_ Cumulative Effects. This chapter was developed using the best available data for each resource, which was 

_ gathered from a variety of sources. 


_ The scope of the impact analysis is commensurate with the level of detail of the actions presented in Chapter 2.0, 
_ Alternatives, the importance of particular resources and uses and their potential to experience significant impacts, 
_and the availability or quality of data necessary to assess impacts. All figures referred to in the analysis are in 
| Appendix A, Figures. The geographic scope of the analysis is described at the beginning of each resource section; | 
_ this is the area in which direct, indirect, or cumulative effects to the resource could occur. Analysis areas differ by | 
_ resource because the geographic extent of effects varies by resource. Although some resources have a large 
_ geographic extent (e.g., climate change), it is generally not meaningful or practical to conduct an analysis at a 
_ global scale for any particular resource. The geographic scope of the analysis is limited to what can be 
_ meaningfully measured, analyzed, and interpreted. The temporal scope of the analysis also differs by resource and | 
_ is based on how long it is reasonably foreseeable that a particular resource may experience impacts related to the 
| Project alternatives. 


Some readers may better recognize locations, and common plant and animal names by their Inupiaq or scientific 
names. These are provided in Appendix E.1 (fiupiaq and Scientific Names Technical Appendix) and are not 
described in the resource sections. 


3.1.1 Past and Present Actions 

Past and present actions in each resource’s analysis area are included as part of the existing conditions of the 
affected environment for all resources analyzed in Chapter 3.0, Affected Environment and Environmental 
Consequences. West of the Colville River, these actions include existing oil and gas infrastructure (e.g., gravel 
and ice roads, pipelines, processing facilities) in the Alpine and GMT oil fields (Figure 3.1.1), which are regularly 
serviced by aircraft. East of the Colville River, the Kuparuk oil field includes similar but more extensive 
development, with existing mine sites, airstrips, reservoirs, a dock (Oliktok Dock), and a seawater treatment 
facility. The Kuparuk oil field experiences more ground and air traffic than the developments west of the Colville 
River; ground traffic also travels at higher speeds. In addition to Kuparuk, several smaller oil and gas 
developments occur: Nuna, Oooguruk, and Mustang (Figure 3. eI) 


There are several former (decommissioned) U.S. Department of Defense sites with gravel pads, roads, or airstrips 
near the Beaufort Sea coast. There is no existing marine infrastructure at Atigaru Point or Point Lonely. There is 
existing marine infrastructure at Oliktok Point and at Oooguruk Island, including a pipeline to the 6-acre 
constructed gravel island. The shoreline around Oliktok Point has been armored or altered with sheet pile and 
other revetment (e.g., gravel bags). 


The community of Nuiqsut, which includes approximately 512 people (2020 Decennial Census) people, described 
in Section 3.16, Subsistence and Sociocultural Systems) would be approximately 27 miles from BT1 and about 7 
miles from the Tinmiaqsiugvik Mine Site. The community has an airstrip, roads, a power plant, and other 
infrastructure. Seasonal snow trails and roads occur across the North Slope for community access (NSB 2018b). 


Other past and present actions in the Project area are subsistence and research (not associated with oil and gas 
activities), which contribute additional vehicle, boat, air, foot, and off-road vehicle traffic. 


Climate change is occurring across the North Slope and is part of the existing condition of the affected 
environment for all resources analyzed in Chapter 3.0. Observed and projected climate change trends are 
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described in detail in Section 3.2, Climate and Climate Change, and considered for all resources analyzed in the 
EIS. 


RFFAs in the Project area are described in Section 3.19, Cumulative Effects. 


3.1.2 Analysis Methods* 


Potential impacts are described in terms of type, context, duration, and intensity. Quantitative data are used to 
provide additional detail where possible and appropriate and the geographic extent of impacts is described. 


_ The environmental analysis considers the lease stipulations (LSs) and required operating procedures (ROPs) 

_ described in the 2022 NPR-A IAP/EIS ROD (BLM 2022b). In 2021, BLM was directed to reevaluate the 2020 

_ NPR-A IAP. The NPR-A IAP reevaluation resulted in the issuance of anew NPR-A IAP ROD that selected an 

_ alternative nearly identical to the 2013 NPR-A IAP ROD. All projects are subject to the ROPs that are in place at 
_ the time the permit for development is issued; LSs are fixed at the time of the lease issuance. (The reader is 

_ referred to Chapter 2, Section 2.2.7, Lease Stipulations, Required Operating Procedures, and Lease Notices, of 

_ the 2020 IAP/EIS for further discussion on this topic.) ROPs that relate to each resource are listed in the resource 
_ sections in Chapter 3.0 Affected Environment and Environmental Consequences, as is a summary of the 2022 

| NPR-A IAP ROPs that would help mitigate impacts to resources. If the activity is based on lease rights, the LS 

_ governs and is not superseded by a ROP; otherwise, the requirement in the tables would apply as a ROP. 

_ Exceptions to ROPs that would be required for the Project are detailed in Appendix D.1, Alternatives 

| Development, and discussed in the relevant resource sections in Chapter 3.0. Additional suggested ROPs or other 
_ mitigation measures to further avoid, reduce, or compensate for impacts from the Project are discussed in the 

_ relevant resource sections in Chapter 3.0 and are summarized in Table I.1.3 in Appendix I.1, Avoidance, 

_ Minimization, and Mitigation. BLM’s ROD following the publication of the Final Supplemental EIS will 

_ determine which additional suggested ROPs or other mitigation measures BLM will adopt for the Project. The 

_ proponent’s design features to avoid and minimize impacts are also detailed in Appendix I.1, Table 1.1.2 and 

_ considered in the Chapter 3.0 analysis. 


The likelihood and types of spills that could occur from the Project are detailed in Chapter 4.0, Spill Risk 
Assessment. The effects of these potential spills on resources and uses are described in the resource sections in 
Chapter 3.0. 


3.1.3 Traditional Knowledge 


Traditional knowledge was considered during the EIS preparation. A review of available traditional knowledge 
relevant to the NPR-A is provided in Appendix J, Traditional Knowledge. The review is based on 80 sources that 
had been documented in the six North Slope communities of Anaktuvuk Pass, Atqasuk, Nuiqsut, Point Lay, 
Utqiagvik (Barrow), and Wainwright since 1976. The focus was on traditional knowledge applicable to the nature 
of development and relevant to impacts and mitigation associated with the IAP or that contained traditional 
knowledge about the environment in and around the NPR-A. Local observations and information from residents 
provided their physical, biological, and social environment experiences. 


3.2 Climate and Climate Change 


This analysis examines the potential effects of the Project on climate change and the effects of climate change on 
the Project. Climate change occurs on a global scale; hence, the spatial extent of potential impacts from the 
Project on climate change is global. However, the analysis area for this Project is the Arctic, with a focus on the 
North Slope of Alaska as it neither useful nor practical to analyze the effects of climate change worldwide to 
analyze the effects of climate change on the Project. The temporal scale for analysis may extend from decades to 
an indefinite time period. 


3.2.1 Affected Environment* 


ee 


_ Climate change is a global phenomenon caused by the release of greenhouse gases (GHGs) into the atmosphere. 

_ The effects of climate change in the analysis area are evident currently. Climate in the analysis area is described 
_ below and in Chapter 1.0, Affected Environment, of Appendix E.2A; Section 3.2.3.1, Climate and Meteorology, of 
_ BLM (2018a, 61); and Section 3.5.5.1, Meteorology and Climate, of USACE (2018, 3-84). Climate change is“a 
_ change in the state of the climate that can be identified ... by changes in the mean and/or the variability of its 

| properties, and that persists for an extended period, typically decades or longer” (IPCC 2021). Natural internal 
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| processes, such as solar cycles or volcanic eruptions, or external forcing, such as persistent anthropogenic changes — 


| in the composition of the atmosphere or land use, can lead to climate change. 


_ GHGs warm the atmosphere by absorbing infrared radiation emitted from the Earth’s surface. Major GHGs from 
_ oil and gas development include carbon dioxide (CO2), nitrous oxide (N20), and methane (CH4). GHG emissions 
_ are reported in units of carbon dioxide equivalent (COze) to account for the varying global warming potential 

_ (GWP) of pollutants and to provide for more direct comparisons of the potential global warming impacts of 

_ different GHGs. More information on GWP is provided in Appendix E.2A, Climate and Climate Change 

_ Technical Appendix. GHGs are produced both naturally (e.g., volcanoes) and through anthropogenic activities 

_ (e.g., burning of fossil fuels). The Intergovernmental Panel on Climate Change (IPCC 2021) reports with “high 

_ confidence” that atmospheric concentrations of CO) in 2019 were higher than at any time in at least 2 million 


"years and with “very high confidence” that concentrations of CHs and N20 were higher than at any time in the last 


800,000 years. The observed increases in GHG concentrations since the 1750s are unequivocally caused by 
_ human activities (IPCC 2021). 


_ Black carbon, a byproduct of incomplete combustion, affects climate directly by absorbing and scattering solar 

_ radiation and indirectly by altering cloud properties (AMAP 2015; Xu, Martin et al. 2017). When black carbon 

_ settles on top of snow or ice, it decreases the albedo (i.e., reflectivity) of the surface, causing increased melting 
_and further reduction in albedo (Sedlacek 2021). In cloud droplets, black carbon decreases the cloud albedo, 

_ which heats and dissipates the clouds. There is considerable uncertainty regarding the effect of black carbon on 

_ climate, as black carbon can warm or cool the atmosphere, but the net effect is believed to be one of warming at 
_+1.1 watts per square meter (Bond, Doherty et al. 2013). The IPCC (2021) reports that there is “high confidence” 
| that snow melt in the Arctic is enhanced by deposition of black carbon (and other light absorbing particles) on 
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| Arctic have increased at about three times the global rate over the past 50 years (IPCC 2021). The average surface | 


_ air temperature over the Arctic from October 2020 to September 2021 was the 7th warmest on record, and it was 
_ the 8th consecutive year that surface air temperatures were at least 1.8 degrees Fahrenheit (°F) (1 degrees Celsius 
_ [°C]) above the long-term average (Moon, Druckenmiller et al. 2021). In 2020, the annual surface air temperature 
_ was 3.4°F (1.9°C) higher than the 1981 through 2010 average on the land poleward of 60 degrees North, marking 


_ the second largest annual average surface air temperature anomaly since at least 1900 (Thoman, Richter-Menge et | 


_ al. 2020). In Alaska, average air temperatures have been increasing at a rate of 0.7°F per decade since the 1970s, 
_ with temperatures increasing faster in Arctic Alaska than in the southern part of the state (USGCRP 2018). 


| The North American Arctic snow cover extent in June has been below the long-term average every year since 
_ 2006, and the complete snow-free period in the Arctic in 2020 was the second longest since recording started in 
_ 1998 (Moon, Druckenmiller et al. 2021). The decreased extent and duration of snow cover leads to more of the 


_ sun’s energy being absorbed by the dark land surface, and warmer surfaces lead to additional reduced snow cover | 
_ (Melillo, Richmond et al. 2014). The IPCC (2022) reports with “very high confidence” that the extent of sea ice in 


_ the Arctic is declining in all months of the year. Since the early 1980s, average annual sea ice extent has 
decreased by 3.5% to 4.1% per decade and the annual minimum sea ice extent, which occurs in September, has 

_ decreased at a rate of 11% to 16% per decade (USGCRP 2018). The 15 lowest September sea ice extents in the 

_ satellite record (since 1979) have all occurred in the last 15 years (Moon, Druckenmiller et al. 2021). Notz and 

_ Stroeve (2016) estimated the sensitivity of September Arctic sea-ice loss during the period 1953 to 2015 to be 3.0 
_ + 0.3 square meters per metric ton (MT) of anthropogenic CO2 emissions. 


: Rising temperatures result in permafrost thawing, which releases CO2 and CHs into the atmosphere, accelerating 
_ climate feedback effects (Jones, Irrgang et al. 2020; Markon, Trainor et al. 2012). Recent studies (Voigt, 
_ Marushchak et al. 2017) suggest that thawing permafrost could also lead to the release of significant amounts of 


_N.O, which is typically the third largest contributor to net radiative forcing by long-lived GHGs. Permafrost thaw : 
_ releases nitrogen from the previously frozen soil, enabling chemical transformations by microbes from nitrogen to | 


_N2O (Butterbach-Bahl, Baggs et al. 2013; Voigt, Marushchak et al. 2017). Warmer temperatures combined with 
_ reduced ice cover has led to greening of the tundra and increases in soil moisture and the amount of snow water 
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| available. This has led to an increase in active layer depth and changes in herbivore activity patterns (Clement, 
_ Bengtson et al. 2013; Epstein, Bhatt et al. 2017). IPCC (2022) reports that permafrost temperatures in the Arctic 
_ increased by 0.7 °F (0.39 °C) between 2007 and 2016. 


: Air temperatures across the Arctic North Slope have been warming at a rate 2.6 times faster than the continental 
_US., by approximately 1.8°F (1°C) per decade during summer/autumn (SNAP 2018; USGCRP 2018). Active 

layer temperatures are warming by about 1.8°F (1°C) per decade during all seasons, and the active layer is 

_ refreezing approximately 2 to 3 weeks later in autumn (from mid-November in 1998 to late December in 2017). 
The North Slope showed substantial increases in tundra greenness from 1982 to 2019 (Thoman, Richter-Menge et 
_al. 2020). Long-term permafrost temperature monitoring shows a warming trend over the past 25 years, with the 
_ greatest warming near the Arctic coast. Permafrost loss in Alaska's North Slope is already widespread and 

_ progressive deep thawing of permafrost in the North Slope region may begin in 30 to 40 years, sooner than 

_ previously thought (Thoman, Richter-Menge et al. 2020). As in the wider Arctic region, the snow and ice albedo 

| feedback from black carbon is magnified on the North Slope. Black carbon on the North Slope can arise due to a 
variety of sources, including international transport (Matsui, Kondo et al. 2011; Stohl 2006; Xu, Martin et al. 
2017), shipping (Corbett, Lack et al. 2010; Lack and Corbett 2012), oil and gas exploration and production (Ault, 

_ Williams et al. 2011), biomass burning and wildfire (Creamean, Maahn et al. 2018), and residential combustion 

| (Stohl, Klimont et al. 2013). 


_ According to the IPCC (2021), there is “high confidence” that the Arctic will continue to warm at more than two 
_ times the global rate with the coldest days warming at about three times the global rate. Arctic summer sea ice 

_ varies approximately linearly with global surface temperature, and the minimum annual Arctic sea ice area will 

_ likely fall below 1 million square kilometers at least once before 2050 (IPCC 2021). 


: The IPCC (2021) reports that there is “high confidence” that further warming will lead to further reductions of 
_ near-surface permafrost volume, and “medium confidence” that the global volume of perennially frozen ground to | 
_ 9.8 feet (3 meters) below surface level will decrease by 25% for each additional 1.8°F (1°C) of warming. Thawing | 
_ permafrost is projected to result in carbon emissions (i.e., CO2, CH,), but there is “low confidence” in the timing, | 
_ magnitude, and relative roles of CO2 versus CH, as feedback processes (IPCC 2021). The IPCC (2021) projects 

_ with “low confidence” that an estimated 3 to 41 metric gigatons of carbon will be released from permafrost per 

_ 1.8°F (1°C) global warming by 2100. 


_ Climate projections indicate that the State of Alaska should expect warmer annual temperatures, reduced snow 

_ cover and sea ice extents, and potential increases in the area burned by wildfire (USGCRP 2018). Under a high 

_ emissions scenario, the interior and northern areas of the state are projected to warm by 10°F to 16°F by the late 

_ 21st century (BLM 2021a; USGCRP 2018). By mid-century, the highest daily maximum temperatures in Alaska 
_ are projected to increase by 4°F to 8°F and the lowest daily maximum temperatures may increase by more than 

_ 10°F compared to daily averages between 1981 through 2000 (BLM 2021a; USGCRP 2018). Annual average 

_ temperatures on the North Slope from 1961 to 1990 ranged from -13.5°F to 11.3°F. By 2050, the annual average 
_ temperatures on the North Slope are projected to range from -8.9°F to -6.8°F (SNAP 2018). 


_ Annual average precipitation in Alaska is projected to increase by more than 10% over the majority of the state by | 
_ mid-century, with increases of 15% or more in northern Alaska (Melillo, Richmond et al. 2014). Annual 
_ maximum one-day precipitation is also projected to increase by more than 15% in northern Alaska (USGCRP 

_ 2018). However, based on historical data, precipitation may be more variable on the North Slope. Although the 

_ statewide average precipitation in Alaska between 1949 and 2005 increased by 10%, precipitation in Utqiagvik 

_ decreased by 36% from 1949 to 1998 (Markon, Trainor et al. 2012). Snow cover duration is expected to decrease 

_ with a later date of first snowfall and an earlier snowmelt, and growing season length is expected to increase 

_ (USGCRP 2018). These changes will reduce water storage and increase the risk and extent of wildland fires and 

_ insect outbreaks in the region. Wildland fires are relatively infrequent in the Arctic due to lack of vegetation, but 
they do occur and are part of the natural ecosystem (NPS 2019). Warming temperatures in the Arctic are 

_ extending the growing season length, increasing the productivity of vegetation, and thawing permafrost which is 

| increasing the flammability of vegetation and other fuels (UNEP 2022). This is expected to increase wildfire 

_ burning in the Arctic by the end of the century (UNEP 2022). 
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_ Warmer temperatures will also lead to a deeper active layer, which would affect plant communities (BLM 2014). 
_ Models predict permafrost thawing will continue, with some models predicting that near-surface permafrost will 
_ likely disappear on 16% to 24% of the landscape of Alaska by the end of the 21st century (USGCRP 2018). 

_ Permafrost thawing and decreased snowfall will affect hydrology and wildfire, with impacts to vegetation and 
human infrastructure (IPCC 2021). Permafrost thawing could lead to thermokarsting or slumping, causing more 
nutrient loading and suspended sediment in lakes and rivers. Warmer temperatures may lead to an increase in the 
_ frequency of lake-tapping events (sudden drainage) as degrading ice wedges integrate into drainage channels at a 
| lower elevation. 
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The total U.S. GHG emissions increased by 1.8% from 1990 to 2019, but emissions decreased 13% from 2005 
_ levels (EPA 2021c). The sectors contributing to these emissions along with U.S. GHG emission reduction targets 
| are discussed below. 


_ The Intergovernmental Panel on Climate Change (IPCC) Special Report Global Warming of 1.5°C (2018) 

_ estimates with high confidence that in order to limit global warming to 1.5°C, global GHG emissions in 2030 
_ would need to be 40% to 50% lower than 2010 emissions. Based on the IPCC (2018) findings, the United Nations 
_ Environment Programme Emissions Gap Report (2021) estimates global GHG emissions in 2030 would need to | 
_ be 55% lower than currently projected 2030 emissions to limit global warming to 1.5°C and 30% lower to limit 

_ warming to 2°C. UNEP (2021) estimated that 2030 pledges at the time of the report would reduce the projected 

_ 2030 emissions by only 7.5%. 


_ The USS. has established an economy-wide target of reducing its net GHG emissions by 50% to 52% below 2005 

_ levels in 2030 in its national determined contribution (NDC) under the Paris Agreement (UNFCCC 2021). Net 

_ GHG emissions include both anthropogenic and natural emissions of GHGs as well as removals by sinks 

| (e.g., carbon uptake by forests). To develop the NDC, the National Climate Task Force performed an analysis of 

_ potential and measured impacts of various policies and measures (both potential and existing) at all levels of 

_ government and in all relevant sectors. This analysis was conducted using input from all federal government 
agencies as well as other stakeholders, such as scientists, activists, local and state governments, and various local 

_ institutions. For the industrial sector, the NDC outlines that the U.S. government will support research and 

_ implementation of very low- and zero-carbon industrial processes and products, including introducing these 

_ products to market. The U.S. government will also incentivize carbon capture and the use of new sources of 

_ hydrogen for powering industrial facilities. The net U.S. emissions (including sinks) in 2005 were 6,635 million 

_ metric tons (MMT) COze (UNFCCC 2021); therefore, the 2030 U.S. net emissions target is estimated to be 
_ between approximately 3,185 and 3,318 MMT COze. So far, the U.S. is anticipated to have met and surpassed the | 
_ 2020 target of 17% reduction in net economy-wide emissions below 2005 levels and is broadly on-track tomeet 
| the 2025 goal of 26% to 28% emissions reductions below 2005 levels (UNFCCC 2021). As part of its long-term 

_ strategy, the U.S. has also set a goal of net-zero GHG emissions no later than 2050 (U.S. Department of State 

_ 2021). This goal was also established by EO 14057, “Catalyzing Clean Energy Industries and Jobs Through 

| Federal Sustainability” (86 FR 70935). 


: GHG emissions in the U.S. are tracked by the EPA through two complementary programs. First is the Inventory 

_ of U.S. Greenhouse Gases and Sinks, which is the annual U.S. GHG emissions inventory published by EPA that 

_ represents all U.S. emissions (EPA 2022f). The second is the Greenhouse Gas Reporting Program (GHGRP), 
_ which generally applies to facilities that emit more than 25,000 MT of COve each year (EPA 2021b). The facility- | 
_ level emissions reported under GHGRP are published through the Facility Level Information on Greenhouse 
_ Gases Tool (FLIGHT) (EPA 2022b). EPA estimates that the FLIGHT data reported by large emitters reflect 85% 
to 90% of the total U.S. emissions (EPA 2022). Note that EPA generally assumes that the CO2 captured from 

_ natural and industrial sites and injected for enhanced oil recovery applications is emitted and not sequestered 

| (EPA 2021b), although this is a form of geologic sequestration (Merrill, Sleeter et al. 2018). Thus, CO2 produced 

_ but injected is included in the EPA emissions totals discussed in the analysis below. 


| This Willow MDP Supplemental EIS reports GHG emissions for Alaska and the U.S. to provide context for 

_ Project-level direct and indirect GHG emissions and to support a qualitative analysis of impacts. This does not 
replace disclosure of gross COve or the Social Cost of Greenhouse Gases as a measure of climate impacts, both of — 
_ which are provided in Section 3.2.2, Environmental Consequences: Effects of the Project on Climate Change. 
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_ In 2019, 6,558.3 MMT of COze were emitted in the United States (EPA 2021b). This was a 1.8% increase in total 
U.S. emissions from 1990 levels, down from the peak of 15.6% above 1990 levels in 2007. From 2005 to 2019, 
USS. total net greenhouse gas emissions fell at an average annual rate of 0.8% (UNFCCC 2021). The major 

- economic sectors contributing to GHG emissions in the U.S. in 2019 were transportation (28.6%), electricity 

_ generation (25.1%), industry (22.9%), and agriculture (10.2%) (EPA 2021b). Emissions of CO accounted for 
80.1% of all GHG emissions in the U.S. in 2019. As the largest source of U.S. GHG emissions, CO? emissions 

_ from fossil fuel combustion has accounted for approximately 76% of GHG emissions since 1990. From 1990 to 

_ 2019, CO: emissions from fossil fuel combustion increased by 2.6%, and in 2019, the U.S. accounted for 

_ approximately 15% of global CO, emissions from fossil fuel combustion (EPA 2021c). 


_ In 2015, approximately 40 MMT COve were emitted in Alaska, which was a decrease of approximately 8% from 
_ 1990 levels and an approximately 23% decrease from the peak emissions observed in 2005 (ADEC 2018a); ice., 
emissions increased from 1990 to 2005 and then decreased through 2015. The industrial sector, including oil and 
_ gas industries, is the major contributor to GHG emissions in Alaska. This is followed by the transportation, 

: residential and commercial, and electrical generation sectors (ADEC 2018a). 


_ The USGS has estimated GHG emissions and carbon sequestration on federal lands across the U.S. for the 10- 

_ year period from 2005 to 2014 (Merrill, Sleeter et al. 2018). Carbon sequestration is the process of capturing and 

_ storing atmospheric carbon dioxide through uptake into soils, vegetation, aquatic environments and other 

_ ecosystems (biologic sequestration) or through injection into porous underground rock formations (geologic 

_ sequestration). GHG emissions (when considering just CO2) associated with the combustion and extraction of 
fossil fuels from U.S. federal lands increased from 1,362 MMT CO>xe in 2005 to 1,429 MMT Cre in 2010 and 

_ then decreased to 1,279 MMT COve in 2014. CHa and N2O emissions from federal lands also decreased over the 

_ same 10-year period. During that period, less than 1% of the federal lands’ CO) and CH, emissions were 

_ associated with fuel produced in Alaska. When the federal lands’ fossil fuel extraction and combustion emissions 
_ are combined with ecosystem emissions and sequestration estimates, the annual net carbon emissions from Alaska 
_ ranged from -14.1 MMT COsze to -16.8 MMT COve from 2005 to 2014, indicating a net carbon sequestration (i.e., | 
_ removal) from Alaska federal lands (Merrill, Sleeter et al. 2018). USGS notes that the industrial injection of GHG | 
_ into the subsurface for enhanced hydrocarbon production or for GHG storage are forms of geologic sequestration, | 
but that this was not included in the estimates above due to the limited amount of this type of sequestration and 


_3.2.2__Environmental Consequences: Effects of the Project on Climate Change* 

BLM estimated direct GHG emissions from the Project, i.e., those resulting from the construction and operation 

_ of the infrastructure associated with the Project, including <atenis sources, vehicle tailpipe exhaust, equipment, 
_ fugitive sources, aircraft, and marine vessel sources. BLM also estimated indirect GHG emissions from the 

_ transport, processing, and downstream combustion of the oil that would be produced by the Project, including 

_ transport through pipelines to the Valdez Marine Terminal, shipping in tankers to refineries, oil refining, and 

_ downstream combustion of refined products (e.g., when used as gasoline in motor vehicles). 


All GHG emissions were quantified for CO2, CH4, and N2O. The GHG emissions are also presented as COze 
_ using three different sets of GWPs which reflect different estimates of the intensity of a GHG’s heat trapping 
_ effect and longevity in the atmosphere (Appendix E.2A, Climate and Climate Change Technical Appendix): 

: e 100-year time horizon GWPs from the IPCC fourth assessment report (AR4) (IPCC 2007) 

: e ee time horizon GWPs from the IPCC sixth assessment report (AR6) (IPCC 2021) 


BLM evaluated the environmental effects of the Project by developing detailed estimates of these direct and 
_ indirect GHG emissions and by: 


Beveeeeennee penannanan 


|e Assessing the monetary value of the net harm to society associated with these GHGs (referred to as 
“social cost of GHGs” [SC-GHG]) 

e Evaluating Project impacts in the context of the U.S. 2030 net GHG emissions target and 2050 net-zero 
GHG emissions goal 

_e Estimating the impact of Project oil production on foreign oil consumption and resulting foreign GHG 
emissions. 
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The evaluation of these effects under Alternatives B, C, D, and E are presented in Section 3.2.2.3, Alternative B: 
_ Proponent’s Project, through Section 3.2.2.6, Alternative E: Three-Pad Alternative (Fourth Pad Deferred), and in 
| Appendix E.2A. . 


_ BLM also estimated GHG emissions and social costs associated with Alternative A (No Action). Under the No 

_ Action Alternative, the Project would not be developed and direct and indirect GHG emissions from the Project 
would not occur and hence not contribute to climate change. In the absence of production from the Project, energy © 
_ produced from the Project’s oil would be replaced by other energy sources ranging from other oil sources to | 
renewable sources. The evaluation of processing, transport, and downstream combustion GHG emissions from the | 
_ substitute energy sources and associated SC-GHG are presented in Section 3.2.2.2, Alternative A: No Action. 


| The EPA has not set specific thresholds for GHG emissions. Climate change is the result of the cumulative 
/ emissions of all global GHG sources, and the Project would incrementally contribute to these cumulative 

_ emissions. See Appendix E.2A, Climate and Climate Change Technical Appendix, for a description of the 
_ methods used to estimate the Project’s GHG emissions. Black carbon emissions were not explicitly quantified, but | 
_ black carbon is a component of particulate matter less than 2.5 microns in aerodynamic diameter (PM2\s) and is 

_ included in PM2.; emissions. See Appendix E.2A, Section 3.1.2.4, Black Carbon Effects on Climate, for details 

_ regarding black carbon’s effects on climate. An evaluation of black carbon emissions under Alternatives B, C, D, 
_and E is presented in Section 3.2.2.3, Alternative B: Proponent’s Project, through Section 3.2.2.6, Alternative E: 
| Three-Pad Alternative (Fourth Pad Deferred), and in Appendix E.2A. 


_ managed lands and are intended to mitigate climate change impacts from development activity. The LSs and 

_ ROPs would reduce impacts to climate change associated with the construction, drilling, and operation of oil and 
_ gas facilities. In 2021, BLM was directed to reevaluate the 2020 NPR-A IAP. The NPR-A IAP reevaluation 

_ resulted in the issuance of a new NPR-A IAP ROD (BLM 2022b) that selected an alternative nearly identical to 

| the 2013 NPR-A IAP ROD. Full text of the requirements is provided in BLM (2022b). 
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Table 3.2.1. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Climate Change* 


LS 


ROP 


Description or Objective 


Requirement/Standard 


[ROP 
A-10 


Prevent unnecessary or 
undue degradation of the 
lands and protect health. 


This measure includes the following elements: 
a. 


. BLM may require monitoring for the life of the project, depending on the potential air 


. For an application to develop a potential substantial air pollutant emission source, the 


. For an application to develop a potential substantial air pollutant emission source, 


. For an application to develop a potential substantial air pollutant emission source, the 


. If ambient air monitoring indicates project-related emissions are causing or 


. Publicly available reports on air quality baseline monitoring, emissions inventory, and 


BLM may require a project proponent to provide a minimum of one year of baseline 
ambient air monitoring data for any pollutants of concern. If BLM determines baseline 
monitoring is required, this pre-analysis data must meet DEC and EPA air monitoring 
standards and cover the year prior to the submittal. 


emissions’ magnitude, proximity to a federal Class I area, Class II area, or population 
center, proximity to a non-attainment or maintenance area, meteorological or 
geographic conditions, existing air quality conditions, existing area development, or 
issues identified during the project’s NEPA analysis. 


proponent shall prepare an emissions inventory that includes quantified emissions of 
regulated air pollutants from all direct and indirect sources related to the proposed 
project. 


BLM may require the proponent to provide an emissions reduction plan. 


AO may require air quality modeling analyzing the project’s direct, indirect, or 
cumulative impacts to air quality. The modeling shall compare predicted impacts to all 
applicable local, State, and federal air quality standards and increments, as well as 
other scientifically defensible significance thresholds. 

BLM may require air quality mitigation measures and strategies within its authority, in 
addition to regulatory requirements and proponent committed emission reduction 
measures. 


contributing to impacts that would cause undue degradation, exceedances of NAAQS, 
or fail to protect health, the AO may require changes to reduce emissions. 


modeling results shall be provided by the project proponent to the NSB and to local 
communities and tribes. 


Protect stream banks, 
minimize compaction of 
soils, and minimize the 
breakage, abrasion, 
compaction, or displacement 
of vegetation. 


a. 


. Low-ground-pressure vehicles shall be used for on-the-ground activities off ice roads 


. Bulldozing of tundra mat and vegetation, trails, or seismic lines is prohibited. 
. To reduce the possibility of ruts, vehicles shall avoid using the same trails for multiple 


. The location of ice roads shall be designed and located to minimize compaction of 


Ground operations shall be allowed only when frost and snow cover are sufficient to 
protect the tundra. Ground operations shall cease when the spring snowmelt begins 
(approximately May 15); the exact dates will be determined by the AO. 


or pads. 


trips unless necessitated by serious safety or superseding environmental concern. 


soils and the breakage, abrasion, compaction, or displacement of vegetation. Offsets 
may be required to avoid using the same route or track in the subsequent year. 
Motorized ground-vehicle use within the Colville River Special Area associated with 
overland moves, seismic work, and any similar use of heavy equipment shall be 
minimized within an area that extends 1 mile west or northwest of the bluffs of the 
Colville River. 
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[LS Description or Objective Requirement/Standard 


ROP 
LS K- | River Setbacks River Setbacks 
1 Minimize the disruption of __ | Permanent oil and gas facilities, including gravel pads, roads, and pipelines, are 


natural flow patterns and prohibited in the streambed and adjacent to the rivers listed below. On a case-by case 
changes to water quality; the | basis, essential pipeline and road crossings will be permitted through setback areas. 
disruption of natural functions|a. Colville River: A 2-mile setback from the boundary of NPR-A where the river 


resulting from the loss or determines the boundary along the Colville where BLM manages both sides of the 
change to vegetative and river up through Township (T) 5 South (S), Range (R) 30 West (W), Umiat Meridian 
physical characteristics of (U.M.) Above that point to the juncture of Thunder and Storm creeks, the setback is 
floodplain and riparian areas; 0.5 mile. 


the loss of spawning, rearing |b. Fish Creek: A 3-mile setback from the creek downstream from the eastern edge of 

or over-wintering habitat for Section 31, T11 North (N), R1 East (E), U.M. and a 0.5-mile setback farther upstream. 
fish; the loss of cultural and . Judy (Kayyaaq) Creek: A 0.5-mile setback. 

paleontological resources; the |d. Ublutuoch (Tinmiaqsiugvik) River: a 0.5-mile setback. 

loss of raptor habitat; impacts 
to subsistence cabin and 
campsites; the disruption of 
subsistence activities; and 


impacts to scenic and other 


io) 


resource values. 

Source: BLM 2022. 

Note: AO (authorized officer); BLM (Bureau of Land Management); DEC (Alaska Department of Environmental Conservation); EPA (U.S. Environmental 
Protection Agency); LS (lease stipulation); NAAQS (National Ambient Air Quality Standards); NEPA (National Environmental Policy Act); NPR-A (National 
Petroleum Reserve in Alaska); NSB (North Slope Borough); ROP (required operating procedure). 


3.2.2.1.2 Proponent’s Design Measures to Avoid and Minimize Effects” 


FDOT aaa aa aaa 


Table 3.2.2. Design Features to Avoid and Minimize Impacts to Climate Change* 


No.” |Measure Project Component 
or Activity 
80 | Adhere to the BLM’s oil and gas air resources ROPs, as applicable. These practices would All 
minimize air emissions resulting from both Project construction and operations and would include: 
\P storage tank closed vent systems to the extent practicable, and green completions. ar 
84 | Power off vehicles and heavy equipment (i.e., rolling stock) used for oil and gas operations when __| Vehicles 
not in active use, to the extent practicable. 
85 | Equip vehicles with block heaters and institute practices to power off and plug in vehicle eae Vehicles 


when temperatures are -30°F or above to conserve fuel and reduce emissions. 
lee, [Reduce potential fugitive methane emissions by processing and compressing produced gas for Pipelines 
reinjection and gas lift to enhance production. 


120 |Minimize vented methane gas volumes by initially depressurizing pipelines to the production Pipelines 
system, flare, and then purge lines with nitrogen prior to opening. By using nitrogen sweep and 
purge, little to no natural gas should be released when opening the equipment to atmosphere. 
121 |Use flaring to support process safety only (no flaring for production). Processing facility | 


122 |Use electric solenoids or instrument air driven pneumatics instead of natural gas driven pneumatics. | Processing facility 
123 [Use high efficiency turbines at the WPF (versus older frame style units employed at Prudhoe Bay Processing facility 


| and Kuparuk). 
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Measure 


tae 


Project Component 
or Activi 


Use waste heat from the power generation turbines at the WPF to provide building and process heat 
for the WPF. No gas fired process heaters would be required during normal operations. 


Processing facility 


Use waste heat from fuel gas fired drill site heaters to supply building heat at drill sites to reduce 
electrical demand. 


Drill site facilities 


Prevent hydrocarbon emissions by installing vapor recovery units on hydrocarbon process tanks 
and vessels to prevent hydrocarbon emissions. (Note: these are process vessels and not storage 
vessels in the regulatory sense of the word. The infield flowlines, processing facility, and sales 
|pipeline design obviate the need for permanent oil storage capacity onsite. 


Processing facilities 
and storage tanks 


Use three-phase (gas, oil, and water) lines, which flow from each drill site to the Willow processing 
facility, and gas injection pipelines which flow from the Willow processing facility to each drill 
site, instead of gas gathering lines. Both types of overland pipelines have connections that are 
welded by design and largely avoid flanged connections minimize potential for leaks. These 
pipelines would employ the same leak detection surveys as the existing Alpine development (i.e., 
the lines will be surveyed in accordance with state regulations 18 AAC 75.080). _ 


Pipelines 


(40 CFR 60 OOOa or OOOOb [whichever regulation is applicable at the time]). Recycle the 
produced gas, not used for fuel or safety flare, and inject it for gas lift for reservoir pressure support 
(see also measure number 119). 


Conduct leak surveys (including methane) in accordance with New Source Performance Standard | 


Processing facilities 7 
and pipelines 


Processing facility 


Nations, which aims to improve methane measurements and drastically reduce methane emissions. 
As part of the program, the Willow Project would develop and implement methane measurement, 
reporting, and reduction plan, which would be subject to verification under the Oil and Gas 
Methane Partnership. 


129 | Prior to WPF commissioning, use gas from the GMT-2 production pipeline to power the Willow 
Operations Center turbine via fuel gas rather than diesel fuel, which would produce less emissions 
than diesel fuel. 

130 | Use centrifugal compressors equipped with dry seals. Dry seal systems minimize methane leakage | Processing facility 
(versus wet seals). 

131 |Use electric power (from Project gas-fired turbines) for drilling and completion activities (e.g., drill | Processing facility 
rig and hydraulic fracturing equipment), versus using diesel fuel powered units. and drill site 

equipment 

132 | Capture and reinject produced gas during drilling, well completions, flowbacks, and well Processing facility 
maintenance once the wellsite is connected by pipeline to the WPF to reduce combustion and and drill site 
methane emissions. aap | equipment 

133 | Voluntarily comply with the Oil and Gas Methane Partnership, administered by the United Processing facilities, 


drill sites, and 
pipelines 


134 |Implement a vehicle management plan (as required under the NSB rezoning ordinance), including 
traffic reduction measures. 


Vehicles 


135 |Use mineral oil-based drilling muds where technically feasible to reduce vented methane 


emissions. 


Well drilling 


F Note: GMT-2 (Greater Mooses Tooth 2); LS (lease stipulation); No. (number); NSB (North Slope Borough); ROP (required operating procedure); WPF 


(Willow Processing Facility). 


3.2.2.1.3 Resource Specialists Additional Suggested Avoidance, Minimization, or Mitigation 


No additional measures are proposed for climate change. 


3.2.2.1.4 Public and Cooperating Agency Suggested Mitigation Measures* 


Final Supplemental Environmental Impact Statement 


Jannns 


: Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 
_ Supplemental EIS are listed in Tables 1.4.1 and 1.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
_ The following public and cooperating agency additional suggested mitigation measures may reduce impacts to 


_ and from climate change. 


[ip ar er Rn ee 


A NEPA adequacy review will be completed if the barrels per day gross annual average is greater than 

10% of the original barrels per day production target (disclosed in the development’s most recent NEPA 
document) over a two-year period; or when the cumulative recovered reserves are greater than 10% of the 
original estimated recoverable reserves (disclosed in the development’s most recent NEPA document). 
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_¢ CPAI will prepare an adaptive management plan that will be responsive to climate change by monitoring 
and mitigating potential thawing and thermokarst impacts on all Project structures including roads, pads, 
: and the constructed freshwater reservoir. 
e CPAI will prepare a coordination plan between the Kuparuk, Alpine, and Willow developments to 
minimize the use flaring across all three developments and to reduce the incidences of multiple facilities 
flaring simultaneously. When simultaneous flaring must occur, the length of flare overlap shall be 
minimized to the greatest extent possible. 
_e Provide the State of Alaska’s Community Winter Access Trail access to Willow gravel and ice road 
infrastructure for use to reduce the reliance on constructing snow roads through the Willow Project area. 
| The Willow project would cease producing oil 20 years from the date of the spudding of the first well. 
_¢ Permittee shall offset 50% of the projected net GHG emissions associated with the final preferred 
alternative selected in the Project’s Record of Decision, in accordance with U.S. commitments under the 
Paris Agreement, and calculated as follows. GHGs shall be offset through reforestation of land (as 
opposed to preservation of existing forest land), and the required acreage of reforestation necessary to 
offset the Project’s GHG’s shall be calculated by assuming that the average mature tree can sequester 
(i.e., consume and retain) up to 48 pounds of carbon dioxide per year (European Environment Agency 
2011). In its 2022 budget justification, the U.S. Forest Service reported that the National Forest System’s 


reforestation needs are estimated at 4 million acres (USFS 2021). These efforts are accomplished with the : 


help of non-profit partners such as the National Forest Foundation and civic groups who contribute to the 
agency’s capacity for reforestation through partnerships and matching fund agreements. Implementation 
of this mitigation measure would require the permittee to offset 50% of the projected net GHG emissions 
associated with the Project (approximately 69 to 73 million metric tons of net COxe compared to 
Alternative A, depending on the action alternative and choice of global warming potential). The U.S. has 


established an economy-wide target of reducing its net GHG emissions by 50% to 52% below 2005 levels | 


in 2030 in its NDC under the Paris Agreement (UNFCCC 2021); offsetting 50% of the net Willow 
emissions over the life of the Project would help the U.S. achieve this goal. 
e Permittee shall work with the local community to improve food storage capacity and durability. This 
could include providing gravel and insulation to "harden" existing cellars, providing transportation of 
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| from the Project would not occur and hence not contribute to climate change, and the effects would be the same as | 
_ those described in Section 3.2.1, Affected Environment. Energy that would have been produced from the Project’s | 


_ oil would be replaced by other energy sources, ranging from other oil sources to renewable sources; GHG 
emissions were estimated for these replacement sources. 


: BLM used the EnergySub model (see Appendix E.2B, Bureau of Land Management Energy Substitution Model 
_ [EnergySub] for model details) to estimate how the oil produced by the Project would be replaced under 

_ Alternative A if the Project is not approved. Table 3.2.3 and the BLM EnergySub Report (Appendix E.2B) 

_ present an estimate of the quantity and type of substitute energy sources that would replace Willow crude oil 

_ production over the life of the Project (approximately 30 years) under Alternatives B, C, D, and E. The 

_ substitution rates depend on the amount of oil produced and the number of years the Project operates. Thus, the 


_ EnergySub model results shown in Table 3.2.3 vary slightly across the action alternatives due to differences in the — 


- amount and timing of oil production. 


Table 3.2.3. Percent of Energy Source that Substitutes for Willow Oil Over the Project Life under the No 
Action Alternative* 


Substitute Energy Source Alternative B Alternative C _| Alternative D _| Alternative E 
Domestic Oil 30.1% 30.1% 30.0% 30.1% 

Imported Oil 52.0% 52.0% 52.2% 52.0% 

Natural Gas 1.4% 1.4% 1.4% 1.4% 

Coal 0.4% 0.4% 0.4% | 0.4% 
Biofuels, Natural Gas Liquids 7.2% 1.2% 6.9% | 6.9% 

Electricity from Renewable Sources 0.5% 0.5% 0.5% 0.5% 
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| Note: The substitution rates are estimated by the BLM Energy Substitution Model (reported in Appendix E.2B). The substitution rates vary by action 
alternative due to differences in the amount of oil produced and number of years the Project operates. 


_ The EnergySub results are used to estimate GHG emissions associated with the substitute energy sources under 

_ Alternative A. The EnergySub results are inputs into BOEM’s Greenhouse Gas Life Cycle Energy Emissions 

_ Model (GLEEM; Wolvovsky 2021) to estimate emissions from substitute energy sources for the Project under 

_ Alternative A. The methodology used to estimate GHG emissions from substitute energy sources under 
Alternative A, including updates to GLEEM, is described in Appendix E.2A. 


: These emissions are provided in Table 3.2.4. The GHG emissions estimated for the substitute energy sources 

_ under Alternative A include the transport, processing, and downstream combustion emissions as calculated by 

_ GLEEM; on-site emissions are not represented by GLEEM and thus are not included in the GHG emissions 

_ presented for the substitute energy sources. Since the substitution rates depend on the amount of oil produced and 
_ number of years the Project operates, the emissions corresponding to these substitution rates varies by alternative. 
_ Therefore, the emissions from substitute energy sources under Alternative A are presented as a range of minimum 
_ to maximum emissions in Table 3.2.4 (see table footnote for details). 


Table 3.2.4. Greenhouse Gas Emissions (thousand metric tons) over Project Duration from Substitute 
Energy Sources under Alternative A (No Action)* 

CO2e (100-year AR4 GWP)? | COnze (100-year AR6 GWP)? COvre (20-year AR6 GWP)*° 

[208,186 — 213,419 208,211 —213,444 209,046 — 214,300 ft 

Note: AR4 (IPCC [Intergovernmental Panel on Climate Change] Fourth Assessment Report); AR6 (IPCC Sixth Assessment Report); COxe (carbon dioxide 

: equivalent); GWP (global warming potential). The COve emissions from substitute energy sources are estimated using the substitution rates under each 

: action alternative modeled by BLM EnergySub (Appendix E.2B) in the Bureau of Ocean and Energy Management’s (BOEM) GLEEM (Wolvoysky 2021) 

: with updates described in Appendix E.2A. The GHG emissions are provided as a range because the substitution rates vary across the action alternatives due 

: to differences in annual production and the number of years the Project operates. Numbers may not match exactly due to rounding. Substitution rates from 

: EnergySub were rounded to the nearest whole percentage for use in GLEEM. The substitution emissions from Alternative E are the lowest because of the 

lower total production; Alternative D is the same as Alternatives B and C due to rounding. 

i * The GWP values used for the 100-year AR4 GWP are carbon dioxide = 1; methane = 25; nitrous oxide = 298. Emissions are 208,186 thousand metric tons 

when using substitution rates for Alternative E and 213,419 thousand metric tons when using substitution rates for Alternatives B, C, and D. 

> The GWP values used for the 100-year AR6 GWP are carbon dioxide = 1; methane = 29.8; nitrous oxide = 273. Emissions are 208,211 thousand metric 

: tons when using substitution rates for Alternative E and 213,444 thousand metric tons when using substitution rates for Alternatives B, C, and D. 

: © The GWP values used for the 20-year AR6 GWP are carbon dioxide = 1; methane = 82.5; nitrous oxide = 273. Emissions are 209,046 thousand metric tons 

: when using substitution rates for Alternative E and 214,300 thousand metric tons when using substitution rates for Alternatives B, C, and D. 
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| The “social cost of carbon,” “social cost of nitrous oxide,” and “social cost of methane”—together, the “social 

_ cost of greenhouse gases” (SC-GHGs) are estimates of the monetary value of the net harm to society associated 

_ with adding a small amount of that GHG to the atmosphere in a given year. It includes the estimated value of all 

_ climate change impacts, including but not limited to public health effects, changes in net agricultural productivity, 
_ property damage from increased flood risk, natural disasters, disruption of energy systems, risk of conflict, 

_ environmental migration, and the value of ecosystem services (IWG 2021). The SC-GHG analysis is not 

| geographically limited to the Project area, and it evaluates impacts of the Project’s GHG emissions under each 

_ alternative to resources worldwide. To the extent that GHG emissions associated with Project development would 
_ incrementally contribute to permafrost thaw, melting sea ice, and other impacts associated with climate change, 

_ estimating the SC-GHG is one method to analyze and disclose those impacts. 


_ On January 20, 2021, President Biden issued EO 13990, Protecting Public Health and the Environment and 

_ Restoring Science to Tackle the Climate Crisis. Section 1 of EO 13990 establishes an Administration policy to, 

/ among other things, reduce greenhouse gas emissions and bolster resilience to the impacts of climate change. 

_ Section 2 of the EO calls for federal agencies to review existing regulations and policies issued between January 
20, 2017, and January 20, 2021, for consistency with the policy articulated in the executive order and to take 

_ appropriate action. 


_ Consistent with EO 13990, the CEQ rescinded its 2019 “Draft National Environmental Policy Act Guidance on 
Considering Greenhouse Gas Emissions” and began review for updating its “Final Guidance for Federal 

| Departments and Agencies on Consideration of Greenhouse Gas Emissions and the Effects of Climate Change in 
_ National Environmental Policy Act Reviews” issued on August 5, 2016 (CEQ 2016). While CEQ worked on 

_ updated guidance, it instructed agencies to use the 2016 GHG Guidance; and thus, BLM initially followed that 

_ guidance to develop the Draft Supplemental EIS. On January 9, 2023, CEQ issued its interim National 
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Environmental Policy Act Guidance on Consideration of Greenhouse Gas Emissions and Climate Change in the 
Federal Register (88 FR 1196; CEQ 2023), which BLM followed in completing this Final Supplemental EIS.’ 


Regarding the use of Social Cost of Carbon or other monetized costs and benefits of GHGs, the 2023 interim 

_ Guidance notes that NEPA does not require monetizing costs and benefits. It also noted that “the weighing of the _ 
_ merits and drawbacks of the various alternatives need not be displayed using a monetary cost-benefit analysis and | 
_ should not be when there are important qualitative considerations.” 


| Section 5 of EO 13990 emphasizes how important it is for federal agencies to “capture the full costs of 

| greenhouse gas emissions as accurately as possible, including by taking global damages into account” and 

_ established an Interagency Working Group (IWG) on SC-GHGs. In February of 2021, the IWG published 

| Technical Support Document: Social Cost of Carbon, Methane, and Nitrous Oxide: Interim Estimates under EO 

- 13990 (IWG 2021). This is an interim report that updated previous guidance from 2016 and is the current version 
| as of October 31, 2022. 


| This Supplemental EIS includes an analysis of the social cost of greenhouse gases pursuant to EO 13990. In 

_ accordance with this direction, estimates of the monetary value of changes in GHG emissions that could result 

_ from selecting each alternative are provided. Such analysis should not be construed to mean a cost determination 
_ is necessary to address potential impacts of GHGs associated with specific alternatives. These numbers were 

_ monetized; however, they do not constitute a complete cost-benefit analysis, nor do the SC-GHGs numbers 

_ present a direct comparison with other impacts analyzed in this document. SC-GHGs are provided only as a 

_ useful measure of the benefits of GHG emissions reductions to inform agency decision-making, and as a method 
_ to analyze and disclose the impact of the Project’s incremental contribution to climate change on resources 

_ outside the Project area. 


_ For federal agencies, the best currently available estimates of the SC-GHGs are the interim estimates of the social 
_ cost of carbon dioxide, methane, and nitrous oxide developed by the IWG. Select estimates are published in the 

| Technical Support Document (IWG 2021) and the complete set of annual estimates are available on the Office of 
_ Management and Budget’s website. 


| The IWG’s SC-GHGs estimates are based on complex models describing how GHG emissions affect global 

_ temperatures, sea level rise, and other biophysical processes; how these changes affect society through, for 

_ example, agricultural, health, or other effects; and monetary estimates of the market and nonmarket values of 

_ these effects. One key parameter in the models is the discount rate, which is used to estimate the present value of 
_ the stream of future damages associated with emissions in a particular year. A higher discount rate assumes that 

_ future benefits or costs are more heavily discounted than benefits or costs occurring in the present (i-e., future 

_ benefits or costs are a less significant factor in present-day decisions). The current set of interim estimates of SC- 
GHGs have been developed using three different annual discount rates: 2.5%, 3%, and 5% (IWG 2021). 


_ As expected with such a complex model, there are multiple sources of uncertainty inherent in the SC-GHG 

_ estimates. Some sources of uncertainty relate to physical effects of GHG emissions, human behavior, future 

_ population growth and economic changes, and potential adaptation (IWG 2021). To better understand and 
_ communicate the quantifiable uncertainty, the [WG method generates several thousand estimates of the social cost | 
_ for a specific gas, emitted in a specific year, with a specific discount rate. These estimates create a frequency 
_ distribution based on different values for key uncertain climate model parameters. The shape and characteristics 

_ of that frequency distribution demonstrate the magnitude of uncertainty relative to the average or expected 

| outcome. 


: To further address uncertainty, the IWG recommends reporting four SC-GHG estimates in any analysis. Three of 
_ the SC-GHG estimates reflect the average damages from the multiple simulations at each of the three discount 

_ rates. The fourth value represents higher-than-expected economic impacts from climate change. Specifically, it 

_ represents the 95" percentile of damages estimated, applying a 3% annual discount rate for future economic 

_ effects. This is a low probability high damage scenario, which represents an upper bound of damages within the 


pascenetencecnacnnnnapennnnnennnsnonece=apaenneneaeensnnecnennnnnsnencnacnsmnannsenncenneanncntesennanscncananrennsscnaseneneeeesanncennnanaananenerenacersrnnannananacnsnecrnnnananannannntnenns corena non nenctannenantnsnntnanenannasnntaneanareneeenceeeererennnnnweesnencnrennarnensnnarrensnacnenenansennranensnapaneennanareenandncsennnnarencrnceencnntnnnates| 


2 CEQ is soliciting comments on the interim guidance until March 10, 2023, and may revise the guidance in response to those | 
/ comments. However, CEQ nevertheless recommends that “Agencies should consider applying [the interim guidance] to / 
: actions in the EIS or EA preparation stage if this would inform the consideration of alternatives or help address comments 
raised through the public comment process.” 
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3% discount rate model. The IWG (2021) notes that the interim SC-GHG estimates likely underestimate societal 
_ damages from GHG emissions due to limitations in the approaches used and that new data and evidence suggest 
_ that a lower discount rate may be appropriate. The use of a lower discount rate than 3% would result in higher 
SC-GHG estimates; conversely, a discount rate higher than 5% would result in lower SC-GHG estimates. 


_ The SC-GHGs associated with estimated emissions from substitute energy sources under Alternative A are 

_ provided in Table 3.2.5. Ranges are provided as the substituted energy and consequent emissions and social costs 

_ would vary depending on total production level and duration. The SC-GHGs under Alternative A range from 

_ 24.3% to 25.1% lower than the total gross domestic SC-GHGs under each action alternative when applying the 

| four different IWG SC-GHG estimates. fae a ee rr rs 

Table 3.2.5. Social Cost of Greenhouse Gas Emissions (in thousands of 2020 U.S. dollars) over Project 
Duration from Substitute Energy Sources under Alternative A (No Action)* 

| Average, 5% Average, 3% Average 2.5% [95th Percentile, 3% 

$2,485,764 - $2,542,535 $9,600,509 - $9,827,829 $14,582,844 - $14,931,512 $29,174,054 - $29,868,921 


Note: GHG (greenhouse gases). 


The direct, indirect, and total GHG emissions over the life of the Project (approximately 30 years) under 
_ Alternatives B, C, D and E are shown in Table 3.2.6 using the IPCC AR4 100-year GWPs. Emissions using IPCC | 
_ AR6 20-year and 100-year GWPs are provided in Appendix E.2A, Climate and Climate Change Technical 

_ Appendix. These do not include emissions due to the module delivery options; those are reported separately in 

_ Section 3.2.2.7, Module Delivery Options. The calculation of the direct and indirect GHG emissions is 

_ summarized in Appendix E.2A. 


_ Each action alternative reports direct emissions, gross and net emissions, and the alternative’s impacts on global 

oil demand and consumption. Direct GHG emissions are those from construction, development, and operation of 

_ the Project, which includes emissions from low-pressure and high-pressure flaring at the WPF and flowback 

_ flaring during drilling. A detailed discussion of flaring activity and emissions is provided in Section 3.3.2.2, Air 

_ Emissions Inventory. Emissions from employee commuting by air travel from Anchorage to the North Slope are 
_ also estimated and are included in the direct emissions presented below. See Appendix E.2A for more information — 
_ on the methods used to estimate direct GHG emissions. 


_ The gross indirect GHG emissions from domestic sources are calculated using GLEEM (with updates described in © 
_ Appendix E.2A) and represent emissions that would result from the processing and consumption of Project oil. In | 
_ addition to the emissions calculated using GLEEM, emissions from the transport of Project oil from the North 

_ Slope through the TAPS to the Valdez Marine Terminal and then to refineries via tankers are estimated along 

_ with emissions from the transport of liquid fuels to the Project via barge, rail, and tanker. These emissions are 

_ added to the indirect emissions calculated with GLEEM. See Appendix E.2A for a description of the methods 

_ used to estimate these emissions. As discussed above, direct emissions from Project construction, development, 

_ and operation are quantified separately from GLEEM (see Section 3.3.2.2, Air Emissions Inventory). 


_ GHG emissions produced from substitute energy sources displaced by the Project are shown in Table 3.2.6 (as 

_ well as in Table 3.2.4 under the Alternative A analysis). These emissions are derived using the updated GLEEM 
_ model with substitution rates estimated by the BLM EnergySub Model. The methods and assumptions of the 

_ EnergySub Model are discussed in Appendix E.2B. The change in emissions of each action alternative from the 
_ No Action Alternative (referred to as net emissions or net change) in COz¢e is calculated by subtracting the 

_ emissions associated with the substitute energy sources (Alternative A) from the emissions of an action 

_ alternative. 


_ Since oil is a global commodity with prices determined by global supply and demand, new production from the 

_ Project would reduce the global price per barrel of oil, and therefore, result in an increase in demand for oil | 
_ relative to Alternative A (No Action) (see Appendix E.2B). The changes in domestic and foreign oil consumption | 
_ as a result of Project production are estimated using the EnergySub model (Appendix E.2B). The increases in oil 
consumption domestically and abroad would result in GHG emissions. 


| Emissions from the change in foreign oil consumption are estimated by applying an EPA stationary combustion 
_ emission factor, as discussed below, to the change in foreign oil consumption estimated by the EnergySub Model. | 
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Due to the lack of information on the type and amount of petroleum products consumed in foreign markets, the 
highest emission factor (11.91 kilograms of CO: per gallon, 0.47 grams of CH, per gallon, and 0.09 grams of N20 | 
per gallon) reported by EPA across all petroleum products (EPA 2021a) was used and it was assumed that all 


foreign oil was combusted, likely resulting in a conservatively high estimate of these downstream combustion 
emissions. 


_ The estimated downstream combustion emissions from the change in foreign oil consumption over the life of the 
_ Project (approximately 30 years) under Alternatives B, C, D, and E are shown in Table 3.2.7. The total net GHG 
: emissions, including both direct and indirect (domestic and foreign) over the Project duration, are provided for 

_ each action alternative in Table 3.2.8. 


Table 3.2.6. Total (Gross and Net) Domestic Greenhouse Gas Emissions (thousand metric tons) over 
Project Duration for Each Action Alternative Based on 100-Year Time Horizon Global 
Warming Potential Values from the Intergovernmental Panel on Climate Change Fourth 
Assessment Report* 


Alternative . GHG Gross CO2e COvze Net COnre 
Emissions Resulting from | in No Action Change 
Type Project* Alternative from No Action 
(Substitute Energy | Alternative‘ 
Sources)” 
B: Proponent’s Project Direct 
B: Proponent’s Project Indirect +47,371 
B: Proponent’s Project Total 
C: Disconnected Infield Roads Direct BAS 
C: Disconnected Infield Roads Indirect +47,378 
C: Disconnected Infield Roads Total +72,697 
D: Disconnected Access Direct +23,276 
D: Disconnected Access Indirect +47,391 
D: Disconnected Access Total +70,667 
E: Three-Pad Alternative (Fourth Pad Deferred) Direct Hoot 
E: Three-Pad Alternative (Fourth Pad Deferred) Indirect +46,204 
E: Three-Pad Alternative (Fourth Pad Deferred) Total +69,395 


Note: COve (carbon dioxide equivalent); GHG (greenhouse gas); NA (not applicable). Project duration would be 30 years under Alternatives B, C, and E, and 
31 years under Alternative D. The global warming potential values used are carbon dioxide = 1; methane = 25; nitrous oxide = 298. 

* Indirect gross COve is from the Willow Project’s indirect GHG emissions estimated using the Bureau of Ocean and Energy Management’s (BOEM) 
Greenhouse Gas Life Cycle Energy Emissions Model (Wolvovsky 2021) with updates described in Appendix E.2A. Numbers may not match exactly due to 
rounding. 

> CO,e from Energy Sources Displaced by Project is estimated using the substitution rates modeled by BLM EnergySub (Appendix E.2B) and in GLEEM with 
updates. Numbers may not match exactly due to rounding. Substitution rates from EnergySub were rounded to the nearest whole percentage for use in 
GLEEM. 

© The net COxe change is the difference between the previous columns. The + sign indicates an increase in emissions relative to Alternative A (No Action). 


Table 3.2.7. Downstream Combustion Greenhouse Gas Emissions (thousand metric tons) Resulting from 
the Change in Foreign Oil Consumption over Project Duration for Each Action Alternative 
Compared to Alternative A (No Action)* 


Alternative COne (100-year AR4 | COze (100-year AR6 =| COze (20-year AR6 
GWP)* Gwp) GWP)‘* 

B: Proponent’s Project 62,449 62,449 62,579 

C: Disconnected Infield Roads 62,449 62,449 62,579 

D: Disconnected Access 65,456 65,456 65,592 

E: Three-Pad Alternative (Fourth Pad Deferred 60,273 60,273 60,398 


Note: AR4 (IPCC [Intergovernmental Panel on Climate Change] Fourth Assessment Report); AR6 (IPCC Sixth Assessment Report); COze (carbon dioxide ey 
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Table 3.2.8. Total Greenhouse Gas Emissions (thousand metric tons) including Direct, Indirect Net 
Domestic, and Indirect Foreign over Project Duration for Each Action Alternative* 

Alternative COxre (100-year AR4_ | COxe Milenio AR6_ | COne (20-year AR6 
GWP)? GWP)‘* 
132,986 133,734 
135,154 135,906 
136,123 136,874 
_[E: Three-Pad Alternative (Fourth Pad Deferred) _| 129,704 130,386 


Note: AR4 (IPCC [Intergovernmental Panel on Climate Change] Fourth Assessment Report); AR6 (IPCC Sixth Assessment Report); CO2e (carbon dioxide 
: equivalent); GWP (global warming potential). Project duration would be 30 years under Alternatives B, C, and E, and 31 years under Alternative D. The i 
i indirect net domestic emissions included i in the totals are calculated as the difference between the gross indirect GHG emissions under each action alternative 
: and the emissions from substitute energy sources under Alternative A (No Action). 4 
: “The global warming potential values used for the 100-year AR4 GWP are carbon dioxide = 1; methane = 25; nitrous oxide = 298. 

: >The global warming potential values used for the 100-year AR6 GWP are carbon dioxide = 1; methane = 29. 8; nitrous oxide = 273. 
: © The global warming potential values used for the 20-year AR6 GWP are carbon dioxide = 1; methane = = 82.5; nitrous oxide = 273. 


_ When applying the 100-year GWPs from the IPCC AR4 (Table 3.2.6), Alternative B’s annual average direct 

_ GHG emissions (772 thousand metric tons [TMT] of COvze per year) over the 30-year Project life are 

_ approximately 1.9% of the 2015 Alaska GHG inventory. The annual average total gross (1.e., sum of direct and 

_ gross indirect) GHG emissions of 9,465 TMT of COve per year represents approximately 0.1% of the 2019 U.S. 

_ GHG inventory (note that the indirect emissions are compared to the national totals and not Alaska totals as most 
_ of the indirect use is expected to occur outside Alaska). These emissions would comprise approximately 0.3% of 
_ the U.S. 2030 net GHG emissions target of a 50% to 52% reduction from 2005 U.S. net GHG emissions. Over 
90% of the total gross domestic GHG emissions from the Project are from indirect emissions. 


B: Proponent’s Project 
C: Disconnected Infield Roads 
D: Somes Access 


_ Overall, the choice of GWPs has little impact on the total gross and net COve emissions because the total is 

_ dominated by indirect emissions of CO», which always has a GWP of one. Results for the different GWPs are 

_ provided in Appendix E.2A. Over the life of the Project (approximately 30 years), Alternative B would result in a 
_ net emissions increase of up to 71,155 TMT of COxe due to domestic production and consumption compared to 

_ the No Action Alternative (Alternative A), with the highest increase estimated using the 20-year GWPs from 

: IPCC AR6. 


_ During the public comment period on the Draft Supplemental EIS, BLM received comments about a new tool for 

_ evaluating the Project’s potential impact on U.S. climate commitments and goals (Earthjustice, Natural Resources | 
_ Defense Council et al. 2022). This tool, referred to as the climate test tool, was developed by NRDC (Bustamante 
_ et al. 2022) and was applied by the NRDC to the Project using GHG emissions and production data from the Draft. 
| Supplemental EIS. BLM has incorporated the results of this climate test tool assessment of the Project under a 

_ U.S. 2050 net-zero CO2 emissions scenario into the Supplemental EIS. The U.S. 2050 net zero CO> emissions 

| scenario is a U.S. goal established by EO 14057, “Catalyzing Clean Energy Industries and Jobs Through Federal 

_ Sustainability” (86 FR 70935). The results of NRDC’s climate test tool analysis for the U.S. 2050 net-zero 

_ scenario indicate that the effect of the Project GHG emissions under Alternative B is greater than its energy 

_ contribution (i.e., the ratio of effect to contribution is greater than 1) and that Alternative B has a slightly lower 

_ ratio than the other action alternatives. A ratio greater than one, as determined for Alternative B, is defined as 

_ significant in the climate test tool. While there are no specific NEPA guidelines to determine the significance of a 
_ particular quantity of GHG emissions, this climate test significance result is consistent with BLM’s level of 

| environmental review for the Willow MDP (i.e., development of an EIS). See Appendix E.2A for more 

_ information. 


_ The construction, development, and operation of the Project under Alternative B would also result in emissions of | 
_ black carbon. Black carbon is a component of the PM2s emissions presented for each action alternative in Section _ 
_ 3.3.2.2, Environmental Consequences: Air Emissions Inventory. When considering all action alternatives, the total | 

_ direct emissions of PM>s across the Project duration would be the lowest under Alternative B, ranging from 2,394 | 
_ tons to 2,420 tons depending on the module delivery option. Therefore, black carbon emissions would likely be 

_ the lowest under Alternative B. See Appendix E.2A, Section 3.1.2.3 for details regarding black carbon’s effects 

: on climate. 


| The results from EnergySub indicate that oil production under Alternative B would also result in a reduction in 
_ global oil prices and, therefore, an increase in foreign oil consumption. EnergySub estimates foreign oil 
_ consumption would be approximately 124.4 million barrels (MMbbl) higher over the life of the Project 
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_ (approximately 30 years) under Alternative B than under the No Action Alternative (Appendix E.2B). When 

_ applying the 100-year GWPs from the IPCC AR4, this would result in an emissions increase of approximately 

_ 62,449 TMT of COve over the No Action Alternative (see Table 3.2.7) due to downstream combustion of this 

_ foreign oil. The emissions using the 20-year GWPs from IPCC AR6 would be slightly higher (62,579 TMT of 

_ COze). Thus, the emissions from the change in foreign oil consumption comprise approximately 21.9% of the 
total gross (i.e., sum of direct and gross indirect) GHG emissions under Alternative B over the life of the Project. 


| The total emissions including direct, net domestic indirect, and foreign indirect emissions over the Project 

_ duration under Alternative B would range from 132,986 TMT of COze (when applying the 100-year GWPs from 

_ the IPCC AR4) to 133,734 TMT of COve (when applying the 20-year GWPs from the IPCC AR6) (Table 3.2.8). 

_ These emissions are lower than Alternatives C and D and higher than Alternative E due to higher direct emissions _ 
| from more emitting units under Alternative B compared to Alternative E (see Sections 3.2.2.4 to 3.2.2.6). The 
| EPA Greenhouse Gas Equivalencies Calculator (EPA 2022d) indicates that the total (direct, net domestic indirect, | 
_ and foreign indirect) average annual GHG emissions under Alternative B (i.e., 4,432.9 TMT when applying 100- 


e GHG emissions from 558,379 homes’ energy use for one year 
| © GHG emissions from 1.2 coal-fired powerplants for one year 
_e GHG emissions from 24,477 railcars’ worth of coal burned 
_e GHG emissions from 498,804,208 gallons of gasoline consumed 
e GHG emissions avoided by 1,205 wind turbines operating for one year 


GHG emissions due to Alternative B would contribute to climate change impacts, as described in Section 3.2.1.2, 
Projected Climate Trends and Impacts in the Arctic and on the North Slope. 


3.2.2.3.1 Social Cost of Greenhouse Gases* 
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_ The SC-GHGs associated with estimated emissions from direct and indirect (domestic and foreign) emissions are 
_ provided in Table 3.2.9, while the SC-GHGs from the module delivery options are provided in Table 3.2.10. As 

_ stated above, the SC-GHG analysis is included as a method to analyze and disclose the impact of Project’s 

_ incremental contribution to climate change on resources outside the Project area. Estimates are calculated based 

_ on IWG estimates of social cost per metric ton of emissions for a given emissions year and BLM’s estimates of 

_ emissions in each year. The use of a lower discount rate than 3% would result in higher SC-GHG estimates; 

_ conversely, a discount rate higher than 5% would result in lower SC-GHG estimates. 


The SC-GHGs under Alternative B would be generally lower than Alternatives C and D due to lower direct 
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Table 3.2.9. Social Cost of Greenhouse Gas Emissions (in thousands of 2020 U.S. dollars) over Project 
Duration for Each Action Alternative* 


Alternative GHG Emissions Type Average, | Average, Average 95th Percentile, 
5% 3% 2.5% 3% 
B: Proponent’s Project Direct $251,873 {$1,009,130 {$1,545,695 | $3,074,592 
B: Proponent’s Project Indirect Gross $3,106,584 | $12,009,025 | $18,245,766 | $36,498,292 
B: Proponent’s Project Total Gross Domestic (Direct + | $3,358,458 | $13,018,155 | $19,791,461 | $39,572,884 
Indirect) 
B: Proponent’s Project SC-GHG in No Action Alternative | $2,542,535 | $9,827,829 |$14,931,512 | $29,868,921 


(Substitute Energy Sources) 


B: Proponent’s Project Net Change from Alternative A | $815,922 | $3,190,325 | $4,859,949 | $9,703,962 
(No Action) 
$2,881,037 


B: Proponent’s Project Foreign $746,075 $4,376,202 | $8,756,637 


|B: Proponent’s Project Total Net (Domestic Net + $1,561,997 | $6,071,363 |$9,236,151 | $18,460,599 
Foreign) _ 

C: Disconnected Infield Direct $275,918 |$1,104,538 |$1,691,589 | $3,365,105 

Roads 


C: Disconnected Infield Indirect Gross $3,106,682 | $12,009,396 | $18,246,328 eee | 
| Roads 
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Alternative GHG Emissions Type Average, | Average, Average 95th Percentile, 
5% 3% 2.5% 3% 


C: Disconnected Infield Total Gross Domestic (Direct + — | $3,382,599 | $13,113,933 | $19,937,917 | $39,864,521 
Roads Indirect) 

C: Disconnected Infield SC-GHG in No Action Alternative | $2,542,535 | $9,827,829 | $14,931,512 | $29,868,921 
Roads (Substitute Energy Sources) 

C: Disconnected Infield Net Change from Alternative A | $840,064 | $3,286,104 | $5,006,405 
Roads (No Action) 

C: Disconnected Infield Foreign $746,075 | $2,881,037 |$4,376,202 |$8,756,637 
Roads 

C: Disconnected Infield Total Net (Domestic Net + $1,586,139 | $6,167,141 | $9,382,606 | $18,752,237 
Roads Foreign) 


D: Disconnected Access 
D: Disconnected Access 
D: Disconnected Access 


Direct $247,676 |$1,001,530 |$1,537,172 | $3,053,604 
Indirect Gross $3,037,460 | $11,858,998 | $18,055,138 $36,090,221 
Total Gross Domestic (Direct + | $3,285,136 | $12,860,528 | $19,592,310 | $39,143,824 
Indirect) 


D: Disconnected Access SC-GHG in No Action Alternative | $2,485,764 | $9,704,287 |$14,774,347 | $29,532,645 
is (Substitute Energy Sources) 
D: Disconnected Access Net Change from Alternative A | $799,371 | $3,156,241 |$4,817,963 | $9,611,180 


(No Action) 
D: Disconnected Access Foreign $4,530,705 | $9,057,874 
e Disconnected Access Total Net (Domestic Net + $1,561,174 | $6,131,851 | $9,348,668 | $18,669,054 
Foreign) 
E: Three-Pad Alternative Direct $251,921 |$1,009,780 |$1,546,851 | $3,076,872 
(Fourth Pad Deferred) 
E: Three-Pad Alternative Indirect Gross $3,037,836 | $11,731,026 | $17,819,363 | $35,648,516 
| (Fourth Pad Deferred) 


E: Three-Pad Alternative Total Gross Domestic (Direct + | $3,289,757 | $12,740,806 | $19,366,214 
(Fourth Pad Deferred) Indirect) 
E: Three-Pad Alternative SC-GHG in No Action Alternative | $2,486,318 | $9,600,509 


$38,725,389 


$14,582,844 | $29,174,054 


(Fourth Pad Deferred Substitute Energy Sources 

E: Three-Pad Alternative $3,140,298 | $4,783,370 | $9,551,335 
(Fourth Pad Deferred) (No Action 

E: Three-Pad Alternative Foreign $722,384 |$2,785,772 |$4,230,262 | $8,465,532 
(Fourth Pad Deferred) 

E: Three-Pad Alternative Total Net (Domestic Net + $1,525,823 | $5,926,070 |$9,013,632 | $18,016,867 
(Fourth Pad Deferred) Foreign) 


ee 


Table 3.2.10. Social Cost of Greenhouse Gas Emissions (in 2020 U.S. dollars) over Project Duration for 
Module Delivery Options* 


| Module Transfer Options Average, 5% _|Average, 3% _|Average, 2.5% |95th Percentile, 3% 
Option 1: Atigaru Point MTI — All alternatives $1,966,390 $7,081,888 $10,602,299 $21,300,211 

Option 2: Point Lonely MTI — All alternatives $4,778,420 $17,208,808 |$25,763,201 $51,758,388 

Option 3: Colville River Crossing — Alternatives B, C, |$554,242 $2,006,670 $3,007,095 $6,040,965 

and E 


_ [Option 3: Colville River Crossing — Alternative D $598,059 $2,165,608 $3,245,354 $6,519,631 
Notes: GHG (greenhouse gases); SC-GHG (Social Cost of Greenhouse Gases). 


3.2.2.4 Alternative C: Disconnected Infield Roads* 

Table 3.2.6 provides the direct, indirect, and total GHG emissions under Alternative C using the IPCC AR4 100- 
year GWPs. Emissions using the IPCC AR6 100-year and 20-year GWPs are provided in Appendix E.2A, 
Climate and Climate Change Technical Appendix. 


EE EE Ey 


_ Direct GHG emissions over the life of the Project (approximately 30 years) calculated with the IPCC AR4 100- 
_ year GWPs are 9.3% higher than Alternative B due to the increased air travel and two operations centers, 8.8% 
| higher than Alternative D and 9.2% higher than Alternative E. The annual average direct GHG emissions (844 
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| TMT of CO2e per year) over the 30-year Project life are approximately 2.1% of the 2015 Alaska GHG inventory. | 
_ Regardless of the choice of GWPs, the annual average total gross GHG emissions of 9,537 TMT of COve per year 
_ constitute approximately 0.1% of the 2019 U.S. GHG inventory and approximately 0.3% of the U.S. net GHG 
emissions target for 2030. Overall, the choice of GWPs has little impact on the total gross and net CO2e emissions | 
: because the total is dominated by indirect emissions of CO2, which always has a GWP of one. Results for the 
_ different GWPs are provided in Appendix E.2A. 


| Over the Project duration under Alternative C, there would be a net increase of up to 73,327 TMT of COQzre from 
_ the No Action Alternative (Alternative A) to Alternative C, with the highest increase estimated with the 20-year 
: GWPs. 


_ The results of NRDC’s climate test tool analysis (Earthjustice, Natural Resources Defense Council et al. 2022) for 
_aU.S. 2050 net-zero scenario indicate that the effect of the Project GHG emissions under Alternative C is greater | 
than its energy contribution (i.e., the ratio of effect to contribution is greater than 1) and that Alternative C has a 

_ slightly higher ratio than Alternatives B and E and slightly lower ratio than Alternative D. A ratio greater than 

_ one, as determined for Alternative C, is defined as significant in the climate test tool. While there are no specific 

_ NEPA guidelines to determine the significance of a particular quantity of GHG emissions, this climate test 
significance result is consistent with BLM’s level of environmental review for the Willow MDP (..e., 

_ development of an EIS). See Appendix E.2A for more information. 


_ The construction, development, and operation of the Project under Alternative C would also result in emissions of | 
_ black carbon. Black carbon is a component of the PM2,.s emissions presented for each action alternative in Section | 
_ 3.2.3. When considering all action alternatives, the total direct emissions of PM»: across the entire Project 
_ duration would be the highest under Alternative C, ranging from 2,858 tons to 2,885 tons depending on the 

_ module delivery option. Therefore, black carbon emissions would likely be the highest under Alternative C. See 
Appendix E.2A, Section 3.1.2.3 for details regarding black carbon’s effects on climate. 


_ The results from EnergySub indicate that oil production under Alternative C would also result in a reduction in 

_ global oil prices and, as a result, an increase in foreign oil consumption. EnergySub estimates foreign oil 

_ consumption would be roughly 124.4 MMbbl higher over the life of the Project (approximately 30 years) under 
_ Alternative C than in the No Action Alternative (Appendix E.2B). When applying the 100-year GWPs from the 
_ IPCC AR4, this would result in an increase of approximately 62,449 TMT of COve over the No Action 

| Alternative (see Table 3.2.7) due to downstream combustion of this foreign oil. The emissions using 20-year 

_ GWPs from IPCC AR6 would be slightly higher (62,579 TMT of COvze). These emissions comprise 

| approximately 21.8% of the total gross (i.e., sum of direct and gross direct) GHG emissions under Alternative C 
_ over the life of the Project. 


The total emissions including direct, net domestic indirect, and foreign indirect emissions over the Project 

| duration under Alternative C would range from 135,154 TMT of COze (when applying the 100-year GWPs from 
_ the IPCC AR4) to 135,906 TMT of COze (when applying the 20-year GWPs from the IPCC AR6) (Table 3.2.8). 
The total emissions under Alternative C would be higher than Alternatives, Alternative D, and Alternative E (see 
| Sections 3.2.2.3, 3.2.2.5, and 3.2.2.6). 


| The EPA Greenhouse Gas Equivalencies Calculator (EPA 2022d) indicates that the total (direct, net domestic 
_ indirect, and foreign indirect) average annual GHG emissions under Alternative C (1.e., 4,505.1 TMT when 
spear 100-year GWPs from the IPCC AR4) are equivalent to the following: 
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_e GHG emissions from 567,479 homes’ energy use for one year 

_e GHGemission from 1.2 coal-fired powerplants for one year 

_e GHG emissions from 24,876 railcars’ worth of coal burned 

e GHG emissions from 506,934,399 gallons of gasoline consumed 

|e GHG emissions avoided by 1,225 wind turbines operating for one year 


GHG emissions from Alternative C would contribute to the climate change impacts described in Section 3.2.1.2. 


_3.2.2.4.1 ihe Social Cost of Greenhouse Gases* 
The SC-GHGs associated with estimated emissions from direct and indirect (domestic and foreign) emissions 
under Alternative C were provided in Table 3.2.9, while the SC-GHGs from the module transfer options were 


_ provided in Table 3.2.10. The social cost of greenhouse gases under Alternative C is higher than those under 
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_ Alternative B due to higher direct emissions as discussed above. The use of a lower discount rate than 3% would 
_ result in higher SC-GHG estimates; conversely, a discount rate higher than 5% would result in lower SC-GHG 
Lestimatess) oi) 8 a een 
3.2.2.5. Alternative D: Disconnected Access* 
Table 3.2.6 provides the direct, indirect, and total GHG emissions under Alternative using the IPCC AR4 100- 
year GWPs. Emissions using the IPCC AR6 100-year and 20-year GWPs are provided in Appendix E.2A, 
Climate and Climate Change Technical Appendix. 


en nee i a eR On 


When applying the 100-year GWPs from the IPCC AR4, direct GHG COze emissions over the 31-year Project life 
_ of Alternative D are 0.5% higher than Alternative B and 0.4% higher than Alternative E primarily due to 
_ increased air travel. The annual average direct GHG emissions (751 TMT of COze per year) over the Project 
_ duration are approximately 1.9% of the 2015 Alaska GHG inventory. The annual average total GHG emissions of | 
9,164 TMT of COve per year constitute approximately 0.1% of the 2019 U.S. GHG inventory and approximately 
_ 0.3% of the U.S. 2030 net GHG emissions target. Overall, the choice of GWPs has little impact on the total gross 
_ and net COze emissions because the total is dominated by indirect emissions of CO2, which always has a GWP of | 
_ one. Results for the different GWPs are provided in Appendix E.2A. | 


| Over the life of the Project (approximately 30 years) under Alternative D, there would be a net increase of up to 
71,282 TMT of COve from the No Action Alternative (Alternative A) to Alternative D, with the highest increase 

_ estimated using the 20-year IPCC AR6 GWPs. Regardless of the choice of GWPs, the annual average total gross 
_ GHG emissions due to the Project under Alternative D represent approximately 0.1% of the 2019 total U.S. GHG 
_ inventory and approximately 0.3% of the U.S. 2030 net GHG emissions target. 


_ The results of NRDC’s climate test tool analysis (Earthjustice, Natural Resources Defense Council et al. 2022) for | 
_aU.S. 2050 net-zero scenario indicate that the effect of the Project GHG emissions under Alternative D is greater _ 
_ than its energy contribution (i.e., the ratio of effect to contribution is greater than 1) and that Alternative D has a 

_ slightly higher ratio than all the other action alternatives. A ratio greater than one, as determined for Alternative 
_D, is defined as significant in the climate test tool. While there are no specific NEPA guidelines to determine the 

_ significance of a particular quantity of GHG emissions, this climate test significance result is consistent with 

_ BLM’s level of environmental review for the Willow MDP (i.e., development of an EIS). See Appendix E.2A for 

_ more information. 


_ The construction, development, and operation of the Project under Alternative D would also result in emissions of 
_ black carbon. Black carbon is a component of the PM2;s emissions presented for each action alternative in Section _ 
_ 3.2.3. When considering all action alternatives, the total direct emissions of PM2.s across the Project duration 
_ would be higher than those under Alternatives B and E but lower than those under Alternative C, ranging from 

_ 2,575 tons to 2,602 tons depending on the module delivery option. Therefore, black carbon emissions under 

_ Alternative D would likely be higher than those under Alternatives B and E and lower than those under 

_ Alternative C. See Appendix E.2A, Section 3.1.2.3 for details regarding black carbon’s effects on climate. 


_ The results from EnergySub indicate that oil production under Alternative D would also result in a reduction in 

_ global oil prices and, as a result, an in increase in foreign oil consumption. EnergySub estimates foreign oil 

_ consumption would be roughly 130.4 MMbbI higher over the life of the Project under Alternative D than in the 

_ No Action Alternative (Appendix E.2B). This would result in an emissions increase of approximately 65,456 

| TMT of COze over the No Action Alternative (Table 3.2.7) due to downstream combustion of this foreign oil. 

| The emissions using 20-year GWPs from IPCC AR6 would be slightly higher (65,592 TMT of COze). These 
_ emissions comprise approximately 23.0% of the total gross (i.e., sum of direct and gross indirect) GHG emissions | 
_ under Alternative D over the life of the Project. 


_ The total emissions including direct, net domestic indirect, and foreign indirect emissions over the Project 

_ duration under Alternative D would range from 136,123 TMT of COve (when applying the 100-year GWPs from 

_ the IPCC AR4) to 136,874 TMT of COxe (when applying the 20-year GWPs from the IPCC AR6) (Table 3.2.8). 

_ The total emissions (sum of direct, net domestic indirect, and foreign emissions) under Alternative D over the 

_ Project duration would be higher than all other action alternatives (see Sections 3.2.2.3, 3.2.2.4, and 3.2.2.6). The | 
_ EPA Greenhouse Gas Equivalencies Calculator (EPA 2022d) indicates that the total (direct, net domestic indirect, — 
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_ and foreign indirect) average annual GHG emissions under Alternative D (i.e., 4,391.1 TMT when applying 100- 
_year GWPs from the IPCC AR4) are equivalent to the following: 
_e GHG emissions from 553,113 homes’ energy use for one year 
_¢ GHG emissions from 1.2 coal-fired powerplants for one year 
‘e GHG emissions from 24,246 railcars’ worth of coal burned 
e GHT emissions from 494,101,272 gallons of gasoline consumed 
e GHG emissions avoided by 1,194 wind turbines operating for one year 


GHG emissions due to Alternative D would contribute to climate change impacts, as described in Section 3.2.1.2. 


3.2.2.5.1 Social Cost of Greenhouse Gases* 


area 


_ The SC-GHGs associated with estimated emissions from direct and indirect (domestic and foreign) emissions 

_ under Alternative D were provided in Table 3.2.9, while the SC-GHGs from the module delivery options were 

_ provided in Table 3.2.10. The social cost of greenhouse gases under Alternative D would be generally higher than 
| those under Alternatives B, C and E. The use of a lower discount rate than 3% would result in higher SC-GHG 


a ere re Od alge an Ral ne 


_ Alternative E evaluates the full development of the Willow reservoir with up to four drill site pads (initially up to 
_ three, with decision deferred on the fourth), recognizing that a decision regarding approval of the deferred BTS 

_ would not be made in the Willow MDP ROD resulting from this Supplemental EIS and would require any 

_ appropriate additional analysis and a separate future decision. 


| Table 3.2.6 provides the direct, indirect, and total GHG emissions under Alternative E using the IPCC AR4 100- 
_ year GWPs. Emissions using the IPCC AR6 100-year and 20-year GWPs are provided in Appendix E.2A, 
_ Climate and Climate Change Technical Appendix. 


| When applying the 100-year GWPs from the IPCC AR4, direct GHG CO2e emissions over the 30-year Project life | 
of Alternative E are 0.1% higher than Alternative B. In contrast, the indirect gross GHG emissions (as well as 
_ total GHG emissions) are lower under Alternative E than Alternative B because total oil production is lower under | 
_ Alternative E and total emissions are dominated by indirect emissions. This is also true when applying the IPCC 
_ AR6 100-year and 20-year GWPs. The annual average direct GHG emissions (773 TMT of COze per year) over 

_ the Project duration are approximately 1.9% of the 2015 Alaska GHG inventory. Regardless of the choice of 
_GWPs, the annual average total GHG emissions of 9,253 TMT of CO:ze per year constitute approximately 0.1% of 
_ the 2019 U.S. GHG inventory and approximately 0.3% of the U.S. net GHG emissions target for 2030. The total | 
gross GHG emissions over the Project life under Alternative E are 2.2% lower than Alternative B, 3.0% lower 

_ than Alternative C, and 2.3% lower than Alternative D. Overall, the choice of GWPs has little impact on the total 

_ gross and net COze emissions because the total is dominated by indirect emissions of CO2, which always has a 

_ GWP of one. Results for different GWPs are provided in Appendix E.2A. 


| Over the 30-year life of the Project under Alternative E, there would be a net increase of up to 69,988 TMT of 
_ COve from the No Action Alternative (Alternative A) to Alternative E, with the highest increase estimated using 
_ the 20-year IPCC AR6 GWPs. 


: The results of NRDC’s climate test tool analysis (Earthjustice, Natural Resources Defense Council et al. 2022) for 
_aU.S. 2050 net-zero scenario indicate that the effect of the Project GHG emissions under Alternative E is greater _ 
_ than its energy contribution (i.e., the ratio of effect to contribution is greater than 1) and that Alternative E has a 

_ slightly higher ratio than Alternative B and slightly lower ratio than Alternatives C and D. A ratio greater than 

_ one, as determined for Alternative E, is defined as significant in the climate test tool. While there are no specific 

_ NEPA guidelines to determine the significance of a particular quantity of GHG emissions, this climate test 

_ significance result is consistent with BLM’s level of environmental review for the Willow MDP (i.e., 

| development of an EIS). See Appendix E.2A for more information. 


: The construction, development, and operation of the Project under Alternative E would also result in emissions of 
_ black carbon. Black carbon is a component of the PM2:s emissions presented for each action alternative in Section — 
_ 3.2.3. When considering all action alternatives, the total direct emissions of PM2.s across the Project duration 
_ under Alternative E would be higher than the emissions under Alternative B but lower than all other action 
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| alternatives, ranging from 2,405 tons to 2,432 tons depending on the module delivery option. Therefore, black 
_ carbon emissions under Alternative E would likely be higher than those under Alternatives B and lower than those | 
_ under Alternatives C and D. See Appendix E.2A, Section 3.1.2.3 for details regarding black carbon’s effects on 
_ climate. 


_ The results from EnergySub indicate that oil production under Alternative E would also result in a reduction in 

_ global oil prices and, as a result, an in increase in foreign oil consumption. EnergySub estimates foreign oil 

_ consumption would be roughly 120.1 MMbbIl higher over the life of the Project under Alternative E than in the 

_ No Action Alternative (Appendix E.2B). When applying the 100-year GWPs from the IPCC AR4, this would 

_ result in an increase of approximately 60,273 TMT of COze over the No Action Alternative (see Table 3.2.7) due 
_ to downstream combustion of this foreign oil. The emissions using 20-year GWPs from IPCC AR6 would be 

_ slightly higher (60,398 TMT of COze). These emissions comprise approximately 21.6% of the total gross (i.e., 
sum of direct and gross indirect) GHG emissions under Alternative E over the life of the Project. 


_ The total emissions including direct, net domestic indirect, and foreign indirect emissions over the Project 

_ duration under Alternative E would range from 129,669 TMT of COze (when applying the 100-year GWPs from 
_ the IPCC AR4) to 130,386 TMT of COze (when applying the 20-year GWPs from the IPCC AR6) (Table 3.2.8). 
_ The total emissions under Alternative E would be lower than all other action alternatives (Sections 3.2.2.3 to 

SEE PA ey 


| The EPA Greenhouse Gas Equivalencies Calculator (EPA 2022d) indicates that the total (direct, net domestic 
_ indirect, and foreign indirect) average annual GHG emissions under Alternative E (i.e., 4,322.3 TMT when 
_applying | 100-year GWPs from the IPCC AR4) are equivalent to the following: 


PRIORI RRR IDOE DENNEN SERRE ID EIEIO 


_e@ GHG emissions from 544 448 homes’ energy use for one year 

GHG emissions from 1.2 coal-fired powerplants for one year 

GHG emissions from 23,866 railcars’ worth of coal burned 

GHG emissions from 486,360,302 gallons of gasoline consumed 

GHG emissions avoided by 1,175 wind turbines operating for one year 


In order to provide an equivalent comparison of the full impacts of each alte 
| that assumes development of all four drill site pads, including the deferred BTS and evaluates BTS analysis 

_ assuming the earliest possible construction start date (Year 7). This is assumed to be the most impactful scenario 

_ under Alternative E because it includes BTS and would have the most overlap between the construction of BTS 
_and drilling phases at BT1, BT2, and BT3. If BT5 construction is deferred beyond Year 7, the anticipated impacts _ 
_ related to BTS would be delayed, resulting in extended temporal impacts, but reducing the severity or intensity of _ 
_ the impacts due to there being less overall Project activity (i.e., other construction and drilling activity) occurring 
_ simultaneously. 


| GHG emissions due to Alternative E would contribute to climate change impacts, as described in Section 3.2.1.2. 


Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized | 
_ for construction, though a fourth drill site pad (BT5) may be authorized at a later time. Alternative E includes all 
_ four drill site pads for analysis to identify the most significant impact case. 


_ As reflected in Table D.4.8 in Appendix D, under Alternative B the estimated total oil and non-gas liquids 

_ production is 628.9 million barrels, with associated indirect COze emissions of 260,790,000 metric tons (Table 

| 3.2.6). Under Alternative E, total oil and non-gas liquids production for development of all four drill site pads 

_ (three drill site pads plus one deferred drill site) is 613.5 million barrels, with associated indirect CO2e emissions 
_ of 254,391,000 metric tons. Thus, under Alternative E, the elimination of BT4 results in 15.4 million barrels 

_ (2.45%) less production relative to Alternative B and a total reduction of indirect COze emissions of 6,399,000 
metric tons. Under Alternative E, total production for drill site pads BT1, BT2, and BT3 without the contribution 
_ of the deferred drill site pad BT5 is approximately 576.0 million barrels with associated indirect CO2e emissions 
_ of 239,040,000 metric tons; this is 52.9 million barrels (8.41%) less production relative to Alternative B and a 
total reduction of indirect COze emissions of 21,750,000 metric tons. 


| Under Alternative E, drill site pad BT1 would produce approximately 295.6 million barrels, which is 48.0% of the | 
total production for that alternative, with associated indirect COze emissions of 122,674,000 metric 
_ tons. Similarly, drill site pad BT2 would produce approximately 143.6 million barrels, which is 23% of the total 
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production of Alternative E, with associated indirect COxe emissions of 59,594,000 metric tons. Drill site pad 

_ BT3 would produce approximately 136.8 million barrels under Alternative E, which is also close to 23% of the 
total production, with indirect CO2e emissions of 56,772,000 metric tons. Finally, the deferred drill site pad BTS 
_ under Alternative E would produce approximately 37.5 million barrels, or 6% of the total production, with 

| associated indirect COve emissions of 15,562,500 metric tons. 


3.2.2.6.1 Social Cost of Greenhouse Gases* 


_ The SC-GHGs associated with estimated emissions from direct and indirect (domestic and foreign) emissions 

_ under Alternative E were provided in Table 3.2.9, while the SC-GHGs from the module transfer options were 

_ provided in Table 3.2.10. The social cost of greenhouse gases under Alternative E would be lower than under all 

_ other action alternatives due to the lower direct emissions from less emitting units under Alternative E. The use of — 
_ a lower discount rate than 3% would result in higher SC-GHG estimates; conversely, a discount rate higher than 
| 5% would result in lower SC-GHG estimates. 


3.2.2.7 Module Delivery Options 


3.2.2.7.1 Option 1: Atigaru Point Module Transfer Island 
Direct project module delivery emissions for Option 1 would be 140.25 TMT COze when the calculation is based 


on the IPCC AR4 100-year GWPs, 140.25 TMT when using the IPCC AR6 100-year GWPs, and 140.59 TMT 
when using the IPCC AR6 20-year GWPs. The MTI would not produce oil or natural gas directly but instead 
supports Project construction, so there would be no associated indirect GHG emissions for the module delivery 
options. 


3.2.2.7.2 Option 2: Point Lonely Module Transfer Island 
Direct project module delivery emissions for Option 2 would be 340.79 TMT COve when the calculation is based 


on the IPCC AR4 100-year GWPs, 340.81 TMT when using the IPCC AR6 100-year GWPs, and 341.65 TMT 
when using the IPCC AR6 20-year GWPs. The emissions from Option 2 are approximately 170 TMT of COze 
more than Option 1 due to the considerable increase in required ground traffic equipment and mileage associated 
with longer ice road routes to the Point Lonely MTI location. 


3.2.2.7.3 Option 3: Colville River Crossing 


Direct project module delivery emissions for Option 3 vary based on the action alternative that it is paired with. 
Under Alternatives B, C, and E, direct emissions with Option 3 would be 39.97 TMT COsze when the calculation 
is based on the IPCC AR4 100-year GWPs, 39.98 TMT when using the IPCC AR6 100-year GWPs, and 

40.08 TMT when using the IPCC AR6 20-year GWPs. GHG emissions from Option 3 under Alternatives B, C, 
and E are approximately 100 TMT of CO: less than Option 1 and approximately 300 TMT less than Option 2 
because Option 3 would make use of the existing Oliktok Dock for module delivery. 


Under Alternative D, direct emissions with Option 3 would be 43.14 TMT COnze using the IPCC AR4 100-year 
GWPs, 43.15 TMT when using the IPCC AR6 100-year GWPs, and 43.25 TMT when using the IPCC AR6 20- 
year GWPs. GHG emissions from Option 3 when paired with Alternative D are approximately 97 TMT of COze 
less than Option 1 and approximately 297 TMT less than Option 2 because Option 3 would use the existing 
Oliktok Dock for module delivery. 


3.2.2.8 Oil Spills and Accidental Releases 

The EIS considers the potential effects of accidental spills. Chapter 4.0, Spill Risk Assessment, describes the 
likelihood, types, and sizes of spills that could occur. Under all action alternatives, spills and accidental releases 
of oil or other hazardous materials could occur. Spills associated with the storage, use, and transport of waste or 
hazardous materials (e.g., diesel, gasoline, other chemicals) during all Project phases would likely be contained to 
gravel or ice pads, inside structures, or within secondary containment structures. These types of spills would 
potentially result in CH4 emissions from the spill itself, as well as CO2, CH4, and N20 emissions associated with 
equipment used for containment, transportation, and cleanup (including burning), and thus would potentially 
contribute incrementally to climate change. 
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3.2.3. Effects of Climate Change on the Project 


Key changes to anticipate as a result of a changing arctic climate are permafrost thawing, shorter ice road seasons, 
and changes to precipitation. Permafrost thawing and uneven settlement could cause damage to infrastructure 
such as gravel pads, roads, and pipelines. A shorter ice road season would affect the transport of materials and 
personnel that depend on ice roads; consequently, the impacts due to climate change would be more substantial 
under Alternatives C and D due to their reliance on annual ice roads to connect the Project area to existing 
development during winter. More precipitation could increase surface runoff, and the design of gravel surface 
elevations would consider more extreme precipitation events. 


CPAI would accommodate these considerations in the Project’s design using the following measures: 

e Gravel roads would use insulation or be a minimum of 5 feet thick (averaging 7 feet thick due to local 
topography) to maintain the existing thermal regime and protect underlying permafrost from melting. 

¢ Gravel pads would use insulation be a minimum of 5 feet thick (averaging more than 7 feet thick due to 
local topography) to maintain the existing thermal regime and protect underlying permafrost from 
melting. 

e If localized thaw penetration and subsidence at the gravel surface begin to occur, CPAI would perform 
maintenance as needed to increase the insulative value of the infrastructure, through additional gravel or 
other techniques, in the problem area(s). CPAI would adaptively manage gravel road and pad 
maintenance in response to potentially changing climatic conditions. Specific areas where subsidence 
may occur is unknown due to site complexity and uncertainties inherent in any model or projection. 

¢ The targeted deployment of thermosyphons to help maintain the existing thermal regime in areas where 
permafrost degradation would be likely due to local conditions or Project facilities (e.g., on drill pads). 

¢ Design flow for crossings of North Slope streams would be controlled by breakup flood magnitude, 
which is significantly larger than summer and fall rain induced flood events. 

e Infrastructure would be designed to account for increases in winter precipitation due to climate change 
that could result in larger spring breakup events due to potentially increased snowfall amounts. Bridge 
and culvert designs would account for larger breakup events than river or stream design flow magnitude 
by providing 4 feet of freeboard above the 100-year floodwater surface elevation (for bridges) and 
providing a headwater-diameter ratio (Hw/D) of less than 1.0 for a 50-year flood event for culverted 
stream crossings. 

e Typical bridge design practice in the U.S. per the Federal Highway Administration Project Development 
and Design Manual is 2 feet of freeboard over the 50-year design water-surface elevation. Per Federal 
Highway Administration, culverts designed for a “high-standard road” (the most stringent design criteria) 
are to be designed for a 50-year flow capacity with a Hw/D between 1.2 and 1.5 (Hw/D less than 1.0 
means the inlet of the culvert would not be submerged; an Hw/D greater than 1.0 means the culvert inlet 
would be submerged), depending on culvert size. 

e For both bridges, the Project’s design criteria would be more conservative than Federal Highway 
Administration criteria and would be able to accommodate future increases in flows from potential 
climate change. Bridge and stream crossing structures would use unique piling and thermosyphon designs 
based on climate projection over a 50-year design life. 

¢ CPAI evaluated ice road season duration (which has natural variability) over the last 20 years to consider 
the potential effects of climate change on ice road construction. Because the duration of the Alpine Ice 
Road season has not changed substantially over the last 20 years (CPAI 2020c) despite climate change 
occurring, the design uses the existing ice-road season. The Alpine Ice Road has remained open for an 
average of 92 days for the last 21 years and 99 days for the last 10 years; there is no apparent trend in 
increasing or decreasing duration. The Lower Foothills Tundra Opening Area has been open an average 
of 100 days since 2002 and the Western Coastal Tundra Opening Area has been open an average of 130 
days since 2002 (ADNR 2020). There appears to be a slight decrease over time in the Western Coastal 
Tundra Opening Area season duration (would not appreciably affect the Project), and a decrease in the 
Lower Foothills Tundra Opening Area season duration. The Option 3 ice road would be in the Lower 
Foothills Tundra Opening Area, but would only construct an ice road for 2 seasons and would be 
complete by 2028. Ice roads within the NPR-A would not be on state lands and thus would be subject to 
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BLM jurisdiction, for which data regarding ice road season duration are not available (due to the lesser 
amount of development and activity in the area compared to state lands). 

e The MTI design water levels and wave conditions are based on the 100-year event as presented in Resio 
and Coastal Frontiers Corporation (2019). This hindcast assessment of extreme water level and wave 
conditions indicates that storm surge and wave conditions have not changed appreciably in the recent 
past. Twenty westerly and twenty easterly storms that occurred from 1954 through 2014 were selected for 
inclusion in that study based on their potential to generate large waves. Only five of the westerlies and 
eight of the easterlies occurred after 2000, and only one westerly and three easterlies after 2010. 
Furthermore, the highest water level ever recorded at the Prudhoe Bay tide gauge, which was established 
in 1990, occurred in August 2000 (based on the station information available at: 
https://tidesandcurrents.noaa.gov/stationhome.html?id=9497645). 

e The MTI design considered the effects of declining ice cover in the Beaufort Sea. Because the 
predominant directions for storm winds are coast-parallel (easterly and westerly), the retreat of the pack 
ice to the north does not materially increase the fetch length. The fetch width (perpendicular to the wind 
direction) is indeed increasing, but the impact of fetch width on surge and wave generation is relatively 
minor compared to that of fetch length. As a result, the severity of nearshore surge and wave has not 
changed substantially. Coastal erosion rates are increasing due to higher air temperatures (thermal erosion 
of ice-bonded coastal bluffs) and longer open-water seasons (more wave energy), but these factors would 
not impact an armored structure such as Oliktok Dock or the MTI. 


3.2.4 Unavoidable Adverse, Irretrievable, and Irreversible Effects 

Project GHG emissions and their contribution to cumulative GHG levels and climate change are unavoidable and 

irretrievable throughout the life of the Project. Cumulative climate change impacts may be irreversible, depending 
on what future steps are taken to address future cumulative GHG emissions worldwide. Impacts on the long-term 

sustainability of area resources is dependent on those steps. 


3.3 Air Quality 

The near-field analysis area for air quality is the region within approximately 50 kilometers (km) (31 miles) of the 
Project (Figure 3.3.1), which is the distance the near-field model is generally considered to be applicable (40 CFR 
51 Appendix W). The far-field (i.e., regional) analysis area is the region within approximately 300 km? (186 
miles) of the Project (Figure 3.3.1), which is expected to characterize the maximum long-range impacts on air 
quality and air quality related values (AQRVs) and is consistent with previous EISs (BLM 2014). The temporal 
scale of the analysis ranges from acute (1 hour) to the life of the Project (approximately 30 years). 


3.3.1 Affected Environment 

Existing air quality in the analysis area is described in this section through a review of the regional climate and 
meteorology, existing emission sources, and monitoring data; Appendix E.3A, Air Quality Technical Appendix, 
contains additional details. 


3.3.1.1 Regulatory Framework 

The Clean Air Act (CAA) requires EPA to establish National Ambient Air Quality Standards (NAAQS) for six 
common pollutants referred to as criteria air pollutants (CAPs): carbon monoxide (CO), lead (Pb), nitrogen 
dioxide (NO2), ozone (O3), PM2.s, and PM less than or equal to 10 microns in aerodynamic diameter (PMjo), and 
sulfur dioxide (SO2). In Alaska, ADEC has the authority to implement and enforce Alaska Air Quality Control 
Regulations (18 AAC 50) through an EPA-approved State Implementation Plan. The Alaska Ambient Air Quality 
Standards (AAAQS) were promulgated in 18 AAC 50.010 and include additional standards beyond the NAAQS. 
The NAAQS and AAAQS are provided in Appendix E.3A (Section 1.1.1, Regulatory Framework) and the 
analysis of impacts assesses both standards. The analysis area for air quality is designated as 
“attainment/unclassifiable” for all CAPs. The only nonattainment area (for PM>.s;) in Alaska is in Fairbanks, over 
600 km (373 miles) from the Project. 


3 South of the Project, the far-field modeling domain extends approximately 250 km (155 miles). 
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The Prevention of Significant Deterioration (PSD) provisions of the CAA protect air quality in geographic areas 
designated as attainment/unclassifiable by requiring that new major emission sources, or existing emission 
sources receiving major modifications, do not result in a violation of the NAAQS or exceed maximum allowable 
increases in air quality (PSD increments) (40 CFR 52.21). Areas that are in attainment of the NAAQS are 
categorized as Class I, Class II, or Class III, which determines the increment of air quality deterioration allowed. 
The PSD increments in Class I areas are the most restrictive and PSD increments in Class II areas are more 
restrictive than Class III areas. The PSD program includes special protections for Class I areas federally 
designated as part of the 1977 CAA amendments. The program requires Federal Land Managers to protect 
AQRVs, such as visibility and deposition (NPS 201 1a), in Class I areas (40 CFR 51.166). There are no Class I 
areas in the analysis area. AQRVs are assessed in the EIS at three federally managed areas of interest to federal 
land managers (referred to hereafter as the three assessment areas): Arctic National Wildlife Refuge (ANWR), 
Gates of the Arctic National Park, and Noatak National Preserve (Figure 3.3.1). 


Visibility impairment (1.e., haze), occurs when sunlight is absorbed or scattered by particles and gases (EPA 
2017b). Visibility impacts are assessed by comparing the source’s impact in units of delta deciviews (dv). The dv 
scale is nearly zero for a pristine atmosphere, and each dv change corresponds to a small but perceptible scenic 
change that is observed under either clean or polluted conditions. For example, a source that exceeds 0.5 dv (5% 
change in light extinction) is considered to contribute to visibility impairment, while a source that exceeds 1.0 dv 
(10% change in light extinction) is considered to cause visibility impairment (FLAG 2010). 


Deposition is the transfer of pollutants from the atmosphere to soil, waterbodies, and other surfaces via dry or wet 
processes. There are currently no federal standards for deposition. Federal Land Managers use critical loads 
(cumulative deposition flux below which no harmful effects to an ecosystem are expected) and Deposition 
Analysis Thresholds (DATs) (below which single-source impacts are considered negligible) to assess cumulative 
and source-specific deposition impacts, respectively. The critical load range for the Alaska tundra ecoregion is 
1.0 to 3.0 kilograms nitrogen per hectare per year (kg N/ha/year) (NPS 2018), and the nitrogen and sulfur DATs 
for western Federal Land Manager areas are 0.005 kilogram per hectare per year (kg/ha/year) (FLAG 2010). 


The CAA also mandates that EPA regulate 188 hazardous air pollutants (HAPs) that are known or suspected to 
cause serious health effects or adverse environmental effects (42 USC 7412). EPA established National Emission 
Standards for Hazardous Air Pollutants to regulate specific categories of stationary sources that emit one or more 
HAPs (40 CFR 63). 


There are other federal and state air quality regulations that may apply to the Project, including, but not limited to, 
the New Source Performance Standards (40 CFR 60), the Title V Operating Permit program (40 CFR 70, 71), the 
Mandatory Reporting of Greenhouse Gases (40 CFR 98), and ADEC minor source permitting (18 AAC 50.502— 
560). Flaring is also regulated by multiple agencies; for more detailed information see Section 1.1.1 in Appendix 
E.3A. In addition, on November 2, 2021, EPA proposed a new rule to reduce emissions of greenhouse gases from 
the oil and natural gas industry. EPA intends to issue a supplemental proposal in 2022 that will provide proposed 
regulatory text and may expand on or modify the 2021 proposal in response to public input. The specific 
regulatory requirements applicable to the Project would be determined during permitting. 


3.3.1.2 Characterization of Climate, Meteorology, and Air Quality in the Analysis Area* 
Meteorological conditions such as wind speed, wind direction, temperature, and relative humidity affect air 
quality conditions. The Project area is classified as a northern polar climate with long and cold winters, short and 
cool summers, and low annual precipitation. There is generally snow cover from October to May. Average 
monthly temperatures and precipitation rates at the National Weather Service monitoring station in Nuigqsut are 
provided in Table 3.3.1. The annual wind rose in Figure E.3.3 in Appendix E.3A shows the distribution of wind 
direction and speed at the CPAI monitoring station in Nuiqsut from 2016 to 2020. The prevailing wind direction 
was from the northeast with wind speeds averaging 4.9 meters per second (11.0 mph). Seasonal winds patterns at 
Nuiqsut and additional data from other meteorological monitors are provided in Appendix E.3A. 


Table 3.3.1. Average Temperature and Precipitation at the Nuiqsut National Weather Service Monitor 
Apr May Jun Jul Aug Sept Oct Nov _ Dec 
2S lf Dall 


1-233 21.5 [-6.0 TeoMeest eT Bg 
[0.05 [0.03 [0.19 |0.17 
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Note: F (degrees Fahrenheit); in (inch); Max (maximum); Min (minimum); Precip (precipitation); Temp (temperature). 

4 Source: National Oceanic and Atmospheric Administration National Centers for Environmental Information (https://www.ncde.noaa.gov/cdo- 
web/datatools/normals); period of record is 1981 to 2010. As of January 6, 2022, the 1981-2010 period is the most recent climate normal (i.e., 3 decades) 
available. 

» Source: U.S. Department of Agriculture Natural Resources Conservation Service (http://agacis.rec-acis.org/?fips=02 185). Values are based on averages over 
the period 1998 to 2021. Months within each year with > 1 missing day are omitted from averages. Annual data with > 1 missing day is also omitted from 
averages. Due to this, the sum of monthly averages does not equal the annual average. The annual value is based on 2002, 2004. 2009, and 2011 years only, 
since only those years satisfied the data completeness criteria. 


There are several existing emissions sources, both onshore and offshore, on the North Slope and adjacent waters 
area, resulting in air emissions that affect air quality. Overall, onshore oil and gas sources comprise the largest 
fraction of existing emissions for all CAPs except PMio and PM2:s, for which dust from unpaved roads comprise 
the largest fraction. The largest existing sources of HAPs are onshore oil and gas activity, other nonroad vehicles 
and equipment, on-road gasoline-powered trucks, waste incineration, combustion, and landfills (Fields Simms, 
Billings et al. 2014). 


a ee a ee ae a re Pn Te ene Tenn ene ge ge eet Ty eH 


_ The monitored concentrations are all well below the NAAQS; thus, the existing air quality in the analysis area 

_ meets the NAAQS. Note that the PMio concentrations reported in Table 3.3.2 include values showing both 
impacts from windblown dust from the Nigliq Channel and with these natural events removed. As described in 
more detail in Appendix E.3B, Air Quality Technical Support Document (AQTSD), Chapter 3.0, Near-Field 
Modeling Analyses, background air quality data used to analyze total air quality impacts with the Project do not 
include natural exceptional events, which is consistent with EPA’s “Guideline on Air Quality Models” (EPA 
2017a). 


| Measurements of HAPs are reported for five HAPs that are commonly emitted during oil and gas development. 

_ The measured concentrations during the 2014 through 2021 period at the CPAI Nuiqsut monitoring station are 
_ presented in Table 3.3.3 (SLR 2021). These measurements are part of a long-term sampling program that began in | 
_ April 2014 and collects a sample once per month. As shown in Table 3.3.3, since the start of the long-term 
_ sampling program there have been very few detections of the reported HAPs. Further, when concentrations were 

_ above the detection limit of the measurement method, the measured HAP concentrations are well below 

_ corresponding Reference Exposure Level (RELs) and Acute Exposure Guideline Levels (EPA 2021d), as shown 
bin table 3.3.3. 


Table 3.3.2. Measured Criteria Air Pollutant Concentrations at the Nuiqsut Monitoring Station~ ei” 
Pollutant Averaging Rank 2018 | 2019 | 2020 | Average PXUWN@yyay sto aa¥.V. Ce) 


(units) Period 


CO (ppm) [1 hour 2nd highest daily max 1 1 9 3 

CO(ppm) _|Shours _ [2nd highest daily max I 1 ee ee 9 Yes 
NO> (ppb) 1 hour -| 99th percentile of daily D239 31.8 32.4 29.4 100. | Yes 
i max a). 

NO: (ppb) Annual | Annual average a [ee 2 2 se awa ves 
SOx (ppb) ‘| 1 hour 99th percentile ofdaily [| 2.6 ye row ees 75 Yes 


|max ae 
SO> (ppb) _ [3 hours 2nd highest dailymax_|_—2.6 3 3.8 33 500 Yes i 
SOx (ppb) ___|24hours _ [2nd highest SSMS oe 386 a 139 Yes 
SOx (ppb) [Annual __ [Average On NROsNe | 20.0 (31 veo 


PMio (ug/m?) [24 hours __|2nd highest 140 130 60 110 150 Yes 
PMio (ut g/im>)* |24 hours _|2nd highest RISO Yes 


PM>5 (ug/m3) |24 hours | 98th percentile 8 al Goel Yes 
PMo5 (ug/m?) | Annual Average _ ie tha es 1.6 i Yes 
O3 (ppb) _ [8 hours Ath highest daily max 46 46 4] do 70 iS Yes 


Note: AAAQS (Alaska Ambient Air Quality Standards; CO (carbon monoxide); max (maximum); NAAQS (National Ambient Air Quality Standards); NO2 
(nitrogen dioxide); O3 (ozone); PMio (particulate matter less than or equal to 10 microns in aerodynamic diameter); PM2,s (particulate matter less than 2.5 
microns in aerodynamic diameter); ppb (parts per billion); ppm (parts per million); SO> (sulfur dioxide); g/m* (micrograms per cubic meter). 
NAAQS/AAAQS for O3 were converted from ppm to ppb, and AAAQS SO) 24-hour and annual standards were converted from g/m? to ppb. 

@ For the air quality impact analysis, periods that were affected by windblown dust were excluded from PMjo background concentrations as described in 
Appendix E.3B, Chapter 3.0, which is consistent with 40 CFR 51 Appendix W (Guideline on Air Quality Models). 
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Table 3.3.3. Measured Hazardous Air Pollutants Concentrations at the Nuiqsut Monitoring Station (2014 


through 2021)* 

Pollutant Number of Samples Above | Average of measurements Maximum of Acute REL or 

Detection Limits above detection limits measurements above the AEGL 

g detection limits (ug/m*)* (ug/m*)? 

Benzene® a 0.89. 27 | 
Ethylbenzene‘ l 0.78 | 0.78 140,000¢ 
Formaldehyde® NA NA | NA 55 
n-hexane 3 1.48 2.15 
[Toluene 5 19.55 74.20 5,000 
[Xylene 3, 5 (o-xylene, m/p-xylene) 2.69 a5 


Source: SLR 2021 

Note: AEGL (Acute Exposure Guideline Level); NA (not available); REL (Reference Exposure Level); ug/m3 (micrograms per cubic meter). 

“Values converted from parts per billion to ug/m* at standard temperature and pressure. 

» Source of REL and AEGL data: Table 2 in Acute Dose-Response Values for Screening Risk Assessments (EPA 2021d). 

“ Benzene, ethylbenzene and n-hexane measurements reported from the Toxic Organics (TO) method TO-12, toluene by the TO-15 method. 

* AEGL specified for these two pollutants (ethylbenzene and n-hexane) as RELs are not available; RELs are specified for the other pollutants in the table. 
“Formaldehyde is not measured by the long-term sampling program. 

"Xylene measurement reported equals the sum of o-xylene and m/p-xylene by the TO-12 method. 


prrrerenececcsseeenesecennenarnansennnnnannncrmtnnnnnnnnnennrerensacnnananncaresannnannnnnacsrarnsnnnnannnncnscsenenennnnanencnnteensccnnancnecacewnsanrarneracncacnnnnrarannnnencnrnnnensnanenennnncncansnnanencnnntacnnaanannnnensennananenaccestecnannnensenaeeerenenennnnececrearennenaccnsenenencnnnnnaeccsaceannsnanneneccecesenannnnescncceceesensenensneennny 


_ As shown in Figure 3.3.1, AQRV monitoring site locations are located far from the Project and are beyond the 

_ Project’s far-field modeling domain boundaries, except for the Toolik Lake Field Station, which is approximately 

_ 120 miles south-southeast of the Project and near the Gates of the Arctic National Park and the ANWR. 

_ The Denali monitoring station is located at the park headquarters near Healy, Alaska, which is approximately 

_ 470 miles south of the Project. The Gates of the Arctic National Park and Preserve monitoring station is located 

_ on the south side of the Brooks Range in Bettles, Alaska, which is approximately 230 miles south of the Project. 

_ Poker Creek is located 24 miles from Fairbanks, Alaska, and is approximately 380 miles south of the Project. Due 
_ to the large distance between the Project and available AQRV measurement locations, AQRV conditions and 
_ trends in proximity to the Project could differ from results reported for the Toolik Lake Field Station, Denali 

| National Park, Gates of the Arctic National Park, and Poker Creek AQRV monitoring sites. 


_ Monitored visibility at the Gates of the Arctic National Park and Denali National Park is presented in Figures 
_E.3.8 through E.3.13 in Appendix E.3A. Denali National Park has available visibility data from 1989 through 
2019. Gates of the Arctic National Park has available visibility data from 2010 through 2014. Data are shown for 

_ the 20% haziest and 20% clearest days. The 20% haziest days include anthropogenic and natural influences 

_ following the EPA (2013) algorithm as revised by IMPROVE in December 2019 and is influenced by natural 
_ emission sources such as wildland fires. The haze index on the haziest days shows a downward trend at both sites, - 
_ with the maximum value of approximately 22 dv occurring in 2004 at Denali National Park and approximately | 
_ 13 dv occurring in 2010 at Gates of the Arctic National Park. The haze index on the clearest days has been 

_ slightly higher than natural conditions and is approximately 2 to 3 dv in Denali National Park since 2000 and 

_ between 3 to 4 dv in the Gates of the Arctic National Park since monitoring began in 2010. A new IMPROVE 

_ monitor at Toolik Lake Field Station became operational in November 2018. Visibility data for this monitor is 

_ presented in Table E.3.5 in Appendix E.3A; the 20% haziest days were 11 dv and the 20% clearest days were 3.6 

i dv. 


Trends in the wet deposition fluxes of ammonium (NH), nitrate (NO;), and sulfate (SO,7) at the National 

_ Atmospheric Deposition Program’s National Trends Network (NADP 2018) monitors in Poker Creek, Denali 

_ National Park, Gates of the Arctic National Park, and Toolik Field Station are shown in Appendix E.3A, Figures 
_E.3.14, E.3.15, and E.3.16, respectively. Most values are below 1.0 kg/ha/year, with no apparent trend at most 

_ monitoring sites, except for Poker Creek. Wet deposition fluxes of NOx and NH,* at Poker Creek has shown an 

_ upward trend over the last decade and 2019 and 2020 had the two highest NO;measurements in over two 

| decades. The estimated total deposition flux of nitrogen and sulfur at Denali National Park (1999 to 2020) from 

_ the National Atmospheric Deposition Program is provided in Figure E.3.17 in Appendix E.3A. The estimated 

| total (i.e., wet plus dry) deposition flux of nitrogen at Denali National Park is well below the critical load of the 

_ analysis area (1.0 to 3.0 kg N/ha/year) in all years. 
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3.3.2 Environmental Consequences 


3.3.2.1 Avoidance, Minimization, and Mitigation 


| managed lands and are intended to mitigate impacts to air quality from development activity (BLM 2022b). The 
_ LSs and ROPs would reduce impacts to air quality associated with the construction, drilling, and operation of oil 
and gas facilities. In 2021, BLM was directed to reevaluate the 2020 NPR-A IAP. The NPR-A IAP reevaluation 
_ resulted in the issuance of anew NRP-A IAP ROD that selected an alternative nearly identical to the 2013 NPR-A | 


Table 3.3.4. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Air Quality* 


Description or Requirements/Standards 
Objective 
ROP A-9 | Reduce air quality 


impacts. 


LS or ROP 


<= 


All operations (vehicles and equipment) that burn diesel fuels must use “ultra-low sulfur 
diesel as defined by the EPA. 


ROP A-10 | Prevent This measure includes the following elements: 
unnecessary or a. BLM may require a project proponent to provide a minimum of one year of baseline 
undue degradation ambient air monitoring data for any pollutants of concern. If BLM determines baseline 
of the lands and monitoring is required, this pre-analysis data must meet ADEC and EPA air monitoring 
protect health. standards and cover the year prior to the submittal. 


b. BLM may require monitoring for the life of the Project, depending on the potential air 
emissions’ magnitude, proximity to a federal Class I area, Class II area, or population 
center, proximity to a non-attainment or maintenance area, meteorological or geographic 
conditions, existing air quality conditions, existing area development, or issues identified 
during the project’s NEPA analysis. 

c. For an application to develop a potential substantial air pollutant emission source, the 
proponent shall prepare an emissions inventory that includes quantified emissions of 
regulated air pollutants from all direct and indirect sources related to the proposed project. 

d. For an application to develop a potential substantial air pollutant emission source, BLM 
may require the proponent to provide an emissions reduction plan. 

e. For an application to develop a potential substantial air pollutant emission source, the AO 
may require air quality modeling analyzing the project’s direct, indirect or cumulative 
impacts to air quality. The modeling shall compare predicted impacts to all applicable 
local, State, and federal air quality standards and increments, as well as other 
scientifically defensible significance thresholds. 

f. BLM may require air quality mitigation measures and strategies within its authority, in 
addition to regulatory requirements and proponent committed emission reduction 
measures. 

g. If ambient air monitoring indicates project-related emissions are causing or contributing 
to impacts that would cause undue degradation, exceedances of NAAQS, or fail to protect 
health, the AO may require changes to reduce emissions. 

h. Publicly available reports on air quality baseline monitoring, emissions inventory, and 
modeling results shall be provided by the project proponent to the NSB and to local 
communities and tribes. 


ROP A-12 | To minimize If an oil spill with potential impacts to public health occurs, BLM will consider: 
negative health a. Immediate health impacts and responses for affected communities and individuals. 
impacts associated |b. Long-term contamination monitoring of subsistence food sources. 
with oil spills. c. Long-term monitoring of potential human health impacts. 

d. Perceptions of contamination and subsequent changes in consumption patterns. 
e. Health promotion activities and communication strategies to maintain traditional food 


consumption. 


ee 
Source: BLM 2022. 
Note: ADEC (Alaska Department of Environmental Conservation); AO (authorized officer); BLM (Bureau of Land Management); EPA (U.S. Environmental 
Protection Agency); NEPA (National Environmental Policy Act); NAAQS (National Ambient Air Quality Standards); NSB (North Slope Borough); ROP 
(required operating procedure). 
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A summary of the exceptions from existing LSs and ROPs applicable to all resources is provided in Table D.4.9 
in Appendix D.1, Alternatives Development. No exceptions would be required to the LSs and ROPs listed in 
Table 3.3.4 above intended to mitigate air quality impacts under any action alternative. 


3.3.2.1.2 Proponent’s Design Measures to Avoid and Minimize Effects 


CPAI’s design features to avoid or minimize impacts are listed in Table I.2.1 in Appendix I.1, Avoidance, 
Minimization, and Mitigation. CPAI’s design measures would reduce CAP and HAP emissions beyond federal or 
state regulations and existing NPR-A IAP LSs and ROPs. These measures include a variety of measures that are 
detailed in Appendix I.1, Avoidance, Minimization, and Mitigation, including measures such as capturing and 
injecting produced gas to enhance oil recovery in a closed process, not flaring as part of production activities, 
using electric equipment or instrument air instead of natural gas pneumatic equipment, using high efficiency 
turbines, using waste heat for building and process heat, using hydraulic fracturing equipment that meet nonroad 
engine EPA Tier 4 emissions standards or equivalent technology, and implement a vehicle management plan. See 
Table 1.2.1 in Appendix I.1, Avoidance, Minimization, and Mitigation for a full list of CPAI’s design features that 
avoid or minimize impacts to air quality. 


3.3.2.1.3 Additional Suggested Avoidance, Minimization, or Mitigation 


BLM would require that CPAI implement a Fugitive Dust Control Plan to mitigate impacts from fugitive PM 
emissions from the Project. This plan would require regular watering of pads and unpaved roads, enforcing speed 
limits on unpaved access and haul roads, and several other measures to reduce fugitive dust emissions and 
impacts. The Fugitive Dust Control Plan is provided as Appendix I.3, Dust Control Plan. 


3.3.2.1.4 Public and Cooperating Agency Suggested Mitigation Measures* 


Proecconc eres cette cre cn earn eee nn enna nnn nn nn nc nnn nn nn nnn ncnnnnnnnn nT TTT <n -ncnnneneonennnencennneenacnneneacerensanaceenenenesennranncennesnanenenennnennenennq 


_ Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 
Supplemental EIS are listed in Tables 1.4.1 and I.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
_ The following public and cooperating agency additional suggested mitigation measures may reduce impacts to air 


_e Install air quality monitoring stations at a predominantly down-wind location on a gravel pad used to 

directly support drilling or operations (e.g., drill site pad, processing facility pad). One air monitoring 
station will be required for every five drill site pads or single processing facility, per development project. 
This data will be collected and be made publicly available in real time through the North Slope Science 

Initiative website. 

e CPAI will prepare a coordination plan between the Kuparuk, Alpine, and Willow developments to 

minimize the use flaring across all three developments and to reduce the incidences of multiple facilities 
flaring simultaneously. When simultaneous flaring must occur, the length of flare overlap shall be 

minimized to the greatest extent possible. 

_e Expand the air monitoring capabilities in Nuiqsut to include monitoring for hazardous air pollutants, 

volatile organic compounds, and polycyclic aromatic hydrocarbons. The measured concentrations will be 

made available in near real time for the community and the public at large. 

-e  CPAI shall fund the Nuiqsut air quality monitoring station. A third-party contractor will be identified to 

operate and maintain the station. The third-party contractor will develop a training program open to 
Nuiqsut residents for operating and maintaining the monitoring station, with appropriate technical 

oversight completed by the contractor. 

-e Develop an ongoing contamination study program (e.g., snow sampling, fish sampling) and adaptive 

management plan to address found contamination. Any contamination found in excess of State or EPA 

levels will be reported to ADEC within 72 hours of being determined. 

_e Monitor water quality, permafrost, and vegetation near sites where hydraulic fracturing or deep well 

injection (i.e., underground injection control wells) are occurring for potential contamination or 
unanticipated impacts. Develop an adaptive management plan that outlines how impacts would be 

analyzed and potentially addressed. 

| e BLM shall coordinate with the State of Alaska and the NSB to provide an adequate number of inspectors 

on site during construction and operations of the Project to ensure the project is in compliance with its 
permits. CPAI shall provide site access and accommodations to the required inspection staff. 
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| e Provide the State of Alaska’s Community Winter Access Trail access to Willow gravel and ice road 


3.3.2.2 Air Emissions Inventory* 

The emissions inventory for the Project action alternatives was calculated based on equipment types and predicted 
uses. Equipment and design configurations from other North Slope projects, including the GMT-2 drill site and 
the Alpine Processing Facility, were used initially for Project emissions estimates and were adapted to include 
Project-specific design information, where available. Project development would result in air emissions from 
construction, drilling and completion of new wells, operation and maintenance activities, and processing, storage, 
and transfer of liquid and gas products. Emissions of CAPs, GHGs,* and HAPs come from the installation of 
wells, the operation of engines and boilers, and the transportation of equipment, materials, and personnel to and 
within the Project area, mostly due to vehicle engine combustion and vehicle traffic on unpaved roads. After the 
wells are completed, the processing, transport, and storage of the produced oil and natural gas would result in 
emissions of CAPs, GHGs, and HAPs. 


EE ee ee Se RU ee a eS ey 


_ The total life of Project (30 years) emissions by pollutant under each alternative are provided in Tables 3.3.5, 

_ 3.3.6, and 3.3.7, with the emissions for Option 1 (Atigaru Point Module Transfer Island), Option 2 (Point Lonely 

_ Module Transfer Island), and Option 3 (Colville River Crossing), respectively. Emissions shown are for all 
_ Project sources plus the indicated module delivery option. The HAPs analyzed only include those most commonly | 
_ emitted from oil and gas development (benzene, toluene, ethylbenzene, xylenes, n-hexane, and formaldehyde); 

_ thus, the HAPs column in Tables 3.3.5, 3.3.6, and 3.3.7 represents the sum of only these six HAPs. For all three 

_ module delivery options, Alternative C has the highest total Project emissions across all three action alternatives 

_ for CAPs and HAPs (1% to 20% more than Alternative B, 1% to 18% more than Alternative D, and 5% to 20% 

_ more than Alternative E) other than PMio for Alternative D. These increased emissions are primarily due to 

_ additional equipment and infrastructure requirements necessitated by the lack of a gravel road between the WPF 
_and BT1 for this alternative. For PMjo, Alternative C emissions are 10% higher than Alternative B, 8% lower than | 
_ Alternative D, and 9% higher than Alternative E. Higher PM1o emissions from Alternative D are mainly due to 

_ higher routine operations traffic activity for Alternative D compared to Alternative B, Alternative C, and 

_ Alternative E. Under all module delivery options, Alternative D has slightly higher emissions than Alternative B 

_ and Alternative E (except volatile organic compounds [VOCs] and HAPs for Alternative B) because of the 
_ extended Alternative D Project schedule. Under all module delivery options, Alternative B has the lowest nitrogen 
_ oxides (NOx), PMio, and PM2.s emissions relative to all other action Alternatives. Alternative E has the lowest 
_ CO, SO2, VOC, and HAPs emissions relative to all other action Alternatives. Note that air emissions are not 

_ equivalent to air quality impacts. As described in the following sections, the air emissions for the action 
_ alternatives are used in modeling and data analysis analyses to estimate air quality impacts. A detailed description 
_ of the methods used to calculate CAP and HAP emissions, as well as the ae data for each ie ect phase 


Table 3.3.5. Total Life-of-Project Criteria Air Pollutant and Hazardous Air Pollutant Emissions (tons) due 
to the Project and Module Heine O aad 1 “Migr Point Module Transfer fia 
a a coc a ger 


econ 35 
E: Three-Pad Alternative (Fourth 


Pai Derered 20,290 19,520 1,362 6,626 2,405 15,568 2,238 


Note: CO (carbon monoxide); HAPs (hazardous air pollutants); NO, (nitrogen oxides); PM2\s (particulate matter less than 2.5 microns in aerodynamic 
diameter); PMyo (particulate matter less than or equal to 10 microns in aerodynamic diameter); SO> (sulfur dioxide); VOCs (volatile organic compounds). 
Greenhouse gas emissions due to the Project are discussed in Section 3.2, Climate and Climate Change. 


Alternative 
A: No Action 

| B: Proponent’s Project _ 

| C: Disconnected Infield Roads 
D: Disconnected Access 


4 Note that greenhouse gas emissions are described and presented in Section 3.2, Climate and Climate Change. 
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Table 3.3.6. Total Life-of-Project Criteria Air Pollutant and Hazardous Air Pollutant Emissions (tons) due 
to the Project and alae wens O en. 2 Zine Lonely Module Transfer Sud 
Alternative a | 5 MSS 


A: No Action 
B: Proponent’s Project ae 839 We 254 366 z 596 2 ge i 746 sat 


C: Disconnected Infield Roads _| 24,897 2,885 
D: Disconnected Access 21,262 20,404 ae 
E: Three-Pad Alternative (Fourth | 55956 100166 | 1,364 6,673 2,432 15,661 2,249 

Pad Deferred 


Note: CO (carbon monoxide); HAPs (hazardous air pollutants); NO, (nitrogen oxides); PM2.s (particulate matter less than 2.5 microns in aerodynamic 
diameter); PM)o (particulate matter less than or equal to 10 microns in aerodynamic diameter); SO, (sulfur dioxide); VOCs (volatile organic compounds). 
Greenhouse gas emissions due to the Project are discussed in Section 3.2, Climate and Climate Change. 


Table 3.3.7. Total Life-of-Project Criteria Air Pollutant and Hazardous Air Pollutant Emissions (tons) due 
to the Project and Module Delivery Option 3 (Colville River Crossing)* 
PMbs 


Alternative VOCs 


A: No Action 0 

B: Proponent’s Project 19,906 19:14 5 16! 2,382 | 16,589 

C: Disconnected Infield Roads 22,616 ; | 2,846 | AOD 

D: Disconnected Access 20,344 19,299 7,915 | 2,564 | 16,483 

5 Three Bad ieee (oun pao ns eee te | 6,657 2,393 15,504 
ad Deferred) 


Note: CO (carbon monoxide); HAPs (hazardous air pollutants); NO, (nitrogen oxides); PM>s (particulate matter less than 2.5 microns in aerodynamic 
diameter); PM, (particulate matter less than or equal to 10 microns in aerodynamic diameter); SO, (sulfur dioxide); VOCs (volatile organic compounds). 
Greenhouse gas emissions due to the Project are discussed in Section 3.2, Climate and Climate Change. 


_ All action alternatives would include flaring activity that consists of low-pressure and high-pressure flares at the 

_ WPF and flowback flaring during the Project drilling phase. Flares are safety devices that are operated to prevent 

_ over pressurizing piping and other equipment, to handle gas removal from systems during maintenance, and to 

_ rapidly depressurize WPF gas handling systems in the event of an emergency. Flares would be in periodic 

_ operation at the WPF from Year 5 to end of Project (Alternatives B, C, and E) or from Year 6 to end of Project 

_ (Alternative D). This Supplemental EIS analyzes both the low-pressure and high-pressure year-round flare 

_ emissions at the WPF for a pilot light and purge assist. The pilot light and purge assist flaring emissions are 

_ developed based on the annual average flow rate of the ACF low-pressure and high-pressure flares from 2009 

_ through 2018. The Project emissions estimates also assumes flare operation for 10 hours per year ata maximum | 
_ flowrate of 9 million standard cubic-feet per hour (MMSCF/hour) for the low-pressure flare and 11 MMSCF/hour 
_ for the high-pressure flare. The flaring emissions were determined based on an analysis of the amount of gas 
flared at Alpine from 2015 to 2017 during large safety events. 


_ Permanent infrastructure would not be in place immediately following the construction of most drill sites to 

_ handle gas from well flowbacks. Until the necessary gas transmission and processing infrastructure is constructed 
_ and operational, flowback gas would be routed to a portable flare located at the active drill site. Once the gas 

_ transmission and processing infrastructure is operational, flowback gas would be routed from drill sites to the 

_ WPF and processed for on-site use or reinjected back into the producing reservoir. Flowback flaring emissions 
oe drill sites are accounted for in this Supplemental EIS as follows: 


_e  Flaring at drill sites would occur periodically from Year 4 to Year 9 under Alternatives B and C; from 
| Year 5 to Year 10 under Alternative D; and from Year 4 to Year 10 under Alternative E. 
_¢ There would be | anticipated flowback event per well drilled with 3 days of associated flaring per 


here would be 4 flowbacks per month during Year 4 and Year 5: 
during Year 6, 4 flowbacks per month would occur from January through May; and from Tine 
Year 6 through Year 9, there would be 2 flowbacks per month. 
_o Under Alternative D, there would be 4 flowbacks per month during Year 5 and Year 6; during 
Year 7, 4 flowbacks per month would occur from January through May; and from June Year 7 
through Year 10, there would be 2 flowbacks per month. 
_o Under Alternative E, there would be 4 flowbacks per month from Year 4 through Year 7; and 
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_ Assumed WPF flaring volumes were compared to recent flaring operations at the ACF. The annual event flared 
_ volume from the ACF in 2020 and 2021 was 176.2 million standard cubic-feet per year (MMSCF/year) and 304.0 | 
| MMSCF/year, respectively. The volume of gas flared at ACF in 2021 was higher than 2020 due to facility 
upgrades which resulted in multiple startups and shutdowns of the gas compression turbine, requiring system 

depressurization and gas flaring. This type of upgrade is an infrequent event over Alpine’s field of life. Thus, the | 
2021 flaring at ACF is not anticipated to be representative of potential future flaring activities at the WPF. Annual | 
event flared volume for the WPF is anticipated to be 197.1 MMSCF/year, which would be approximately 12% 
higher than ACF 2020 flared volume and about 35% less than 2021 flared volume. Therefore, the assumed annual | 
flaring volume at the WPF is higher than recent 2020 annual flared volumes at ACF. 


Flaring emissions are included in the Project emissions shown in Table 3.3.5, 3.3.6 and 3.3.7. Additional detailed 
information regarding the estimated flaring volumes, the basis for the flaring volumes, flaring emissions, and 
| comparison to recent flaring volumes at the ACF is available in Appendix E.3B, Chapter 2.0. 


3.3.2.3 Air Quality Impact Assessment Summary* 
The approach for the air quality impact assessment for the Project analysis is described in Appendix E.3B, 
AQTSD, Chapter 1.0 Introduction. The objective of the assessment was to evaluate current air quality conditions 
and estimate the potential change in future air quality conditions associated with Project development. Air quality 
and AQRV impacts were assessed within the Project area, at discrete sensitive receptor locations, and at three 
assessment areas within approximately 300 km (186 miles) of the Project. Specifically, the air quality modeling 
includes the following: 

e Anassessment of air quality impacts for the CAPs 03, PM2s, PMio, NO2, SO2, and CO 

e Anassessment of the HAP impacts of benzene, toluene, ethylbenzene, and xylene (collectively referred to 

as BTEX), n-hexane, and formaldehyde? 
e An AQRV analysis to assess changes in visibility and acidic deposition 


Note that the air quality impact analyses include additional planned developments and background air quality 
concentrations in order to compare total air quality and AQRV conditions to applicable standards. Therefore, 
results presented in the following sections include a cumulative impact assessment. More information about the 
planned developments and analysis of the cumulative impacts is presented in Section 3.20.6, Cumulative Impacts 
to Air Quality. 


_ The downstream combustion of products refined from Willow oil would lead to emissions of criteria and 

_ hazardous air pollutants which would impact air quality and public health. An assessment of these impacts is 

_ provided in Appendix E.3C, Non-GHG Downstream Air Quality and Public Health Analysis of Combustion of 
| Willow Oil. 


3.3.2.3.1 Near-Field Air Impact Assessment Summary* 
| The near-field air impact assessment was conducted using the EPA regulatory air dispersion model AERMOD to 
_ assess CAPs (excluding Os° and Pb’) and the HAPs listed above within 50 km (31 miles) (near-field) of the 
_ Project. Action alternatives (Alternative B, C, D, and E) were modeled in the near-field modeling analysis. 
_ In addition, cumulative impacts were estimated by modeling both Project emissions and emissions from other 
_ projects anticipated to be developed within the near-field of the Project. The AERMOD results for air 
_ concentrations from the Project were added to background ambient air concentrations measured in Nuiqsut from 
_ 2018 to 2020 to calculate the total air quality concentrations for comparison to the applicable NAAQS and 
_ AAAQS (collectively referred to as AAQS; see Table 3.3.2). While a formal PSD increment consumption 
_ analysis is under the jurisdiction of ADEC, here AERMOD results for air concentrations from the Project at 
_ Nuiqsut were compared to PSD Class II increments (see Appendix E.3B, Chapter 1.0, Introduction, for the PSD 
_ increment thresholds) for informational purposes. The AERMOD model results for the HAPs were compared to 
| non-carcinogenic acute and chronic pollutant specific threshold levels (see Appendix E.3B, Chapter 1.0 for the 


5 These six HAPs were selected for analysis as BTEX and n-hexane are present in raw natural gas and oil. Formaldehyde is 
formed from the combustion of small chain alkanes that predominate in natural gas. 

6 O3 impacts are assessed with the Comprehensive Air Quality Model with Extensions regional model. The AERMOD model 
is not able to estimate O3 concentrations. 

7 As described in Chapter | in Appendix E.3B, Pb was not assessed due to low levels of Pb emissions from the Project. 
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threshold levels). The calculated chronic cancer risks for the analyzed HAPs were compared to a one-in-one- 


_ million threshold. Appendix E.3B, AOTSD, Chapter 3.0 includes a detailed discussion of the near-field modeling 


A summary of the near-field air quality impacts for applicable CAPs and HAPs is provided in Table 3.3.8. 
Impacts for all pollutants analyzed are below NAAQS/AAAQS, PSD increments, and HAPs thresholds for all 
action alternatives. The Project impacts at Nuiqsut are well below NAAQS/AAAQS, PSD increments, and HAP 
thresholds for all action alternatives. 


Table 3.3.8. Summary of Near-Field Air Quality Impacts for Action Alternatives and Module Delivery 
O 


tions* 


Alternative or Development 


Option 


Scenario 


Criteria Air Pollutants 


Hazardous Air Pollutants 


Alternative A | Not applicable | No impacts to CAPs. No impacts to HAPs. Pollutant concentrations would be similar 
(No Action) Pollutant concentrations to current levels. 

would be identical to 

existing background levels. 
Alternative B_ | Construction | Impacts would be below all | HAPs impacts were not directly assessed with the model 
(Proponent’s AAQS. because HAPs emissions from these activities would be 
Project) substantially lower than the routine operations development 


scenario. 


pre-drilling 


Alternative B_ | BT1 pre- Impacts would be below all | HAPs impacts were not directly assessed with the model 
drilling AAQS. Impacts would be __| because HAPs emissions from these activities would be 
identical to Alternative D. _| substantially lower than the routine operations development 
scenario. 
Alternative B | BT1l and BT2_ | Impacts would be below all | HAPs impacts were not directly assessed with a model because 


AAQS. Impacts would be 
identical to Alternative D. 


HAPs emissions from these activities would be substantially 
lower than the routine operations development scenario. 


Alternative B | Developmental | Impacts would be below all | HAPs emissions from these activities are comparable to routine 
drilling AAQS. operations. Since the HAPs impacts were well below 
thresholds for routine operations, HAPs were not directly 
assessed for this scenario. 
Alternative B | Routine Impacts would be below all | Non-carcinogenic: All analyzed HAPs would be below RELs 
operations AAQS. and RfCs. Carcinogenic: Cancer risks for individual HAPs and 


total cancer risk across all pollutants were modeled and results 
were less than a one-in-one-million risk for all carcinogenic 
HAPS analyzed. 


Alternative C 
(Disconnected 
Infield Roads) 


Construction 


Impacts would be below all 
AAQS. 


HAPs impacts were not directly assessed with a model because 
HAPs emissions from these activities would be substantially 
lower than the routine operations development scenario. 


Alternative C | BT1 pre- Impacts would be below all | HAPs impacts were not directly assessed with a model because 
drilling AAQS. HAPs emissions from these activities would be substantially 
lower than the routine operations development scenario. 
Alternative C |BT1 and BT2_ | Impacts would be below all | HAPs impacts were not directly assessed with a model because 
pre-drilling AAQS. HAPs emissions from these activities would be substantially 
lower than the routine operations development scenario. 
Alternative C | Developmental | Impacts would be below all | HAPs emissions from these activities are comparable to the 
drilling AAQS. routine operations development scenario. Since the HAPs 
impacts were well below thresholds for routine operations, 
HAPs were not directly assessed for this scenario. 
Alternative C | Routine Impacts would be below all | Non-carcinogenic: All analyzed HAPs would be below 
operations AAQS. respective RELs and RfCs. Carcinogenic: Cancer risks for 
individual HAPs and total cancer risk across all pollutants were 
modeled and results were less than a one-in-one-million risk 
for all carcinogenic HAPs analyzed. 
Alternative D |Construction | Impacts would be below all | HAPs impacts were not directly assessed with a model because 
(Disconnected AAQS. HAPs emissions from these activities would be substantially 
Access) lower than the routine operations development scenario. 
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Criteria Air Pollutants 


Hazardous Air Pollutants 


Alternative E 


Alternative D | BT1 pre- Impacts would be identical | HAPs impacts were not directly assessed with a model because 
drilling to Alternatives B, and below | HAPs emissions from these activities would be substantially 
all AAQS. lower than the routine operations development scenario. 
Alternative D |BT1andBT2 | Impacts would be below all | HAPs impacts were not directly assessed with a model because 
pre-drilling AAQS. Impacts would be | HAPs emissions from these activities would be substantially 
identical to Alternative B. _| lower than the routine operations development scenario. 
Alternative D | Developmental | Impacts would be below all | HAPs emissions from these activities are comparable to the 
drilling AAQS. routine operations development scenario. Since the HAPs 
impacts were well below thresholds for routine operations, 
HAPs were not directly assessed for this scenario. 
Alternative D | Routine Impacts would be below all | Non-carcinogenic: All analyzed HAPs would be below 
operations AAQS. respective RELs and RfCs. Carcinogenic: Cancer risks for 
individual HAPs and total cancer risk across all pollutants were 
modeled and results were less than a one-in-one-million risk 
for all carcinogenic HAPS analyzed. 
Alternative EE | Construction | Impacts would be below all | HAPs impacts were not directly assessed with the model 
(Three-Pad AAQS. because HAPs emissions from these activities would be 
Alternative substantially lower than the routine operations development 
[Fourth Pad scenario. 
Deferred]) 
Alternative E | BT1 pre- Impacts would be below all | HAPs impacts were not directly assessed with the model 
drilling AAQS. because HAPs emissions from these activities would be 
substantially lower than the routine operations development 
scenario. 
Alternative E |BT1andBT2_ | Impacts would be below all | HAPs impacts were not directly assessed with a model because 
pre-drilling AAQS. HAPs emissions from these activities would be substantially 
lower than the routine operations development scenario. 
Alternative E | Development _| Impacts would be below all | HAPs emissions from these activities are comparable to routine 
drilling AAQS. operations. Since the HAPs impacts were well below 


thresholds for routine operations, HAPs were not directly 
assessed for this scenario. 


Routine 


Impacts would be below all 


Non-carcinogenic: All analyzed HAPs would be below RELs 


operations AAQS. and RfCs. Carcinogenic: Cancer risks for individual HAPs and 
total cancer risk across all pollutants were modeled and results 
were less than a one-in-one-million risk for all carcinogenic 
San HAPs analyzed. 
Option 1: Atigaru Point | Onshore impacts would be | HAPs impacts were not directly assessed with a model because 
Atigaru Point | MTI lower than Option 2 and HAPs emissions from MTI activities would be substantially 
MTI below all AAQS. lower than routine operations under Alternatives B, C, D, and 


jee 


than Option 2, depending on 


the pollutant. 


Option 2: Point | Point Lonely | Onshore impacts would be | HAPs impacts were not directly assessed with a model because 
Lonely MTI MTI below all AAQS and higher HAPs emissions from these activities would be substantially 
than Option 1. lower than routine operations under Alternatives B, C, D, and 
jE 
Option 3: Colville River | Onshore impacts would be | HAPs impacts were not directly assessed with a model because 
Colville River | crossing below all AAQS. Impacts | HAPs emissions from these activities would be substantially 
Crossing would be higher or lower lower than routine operations under Alternatives B, C, D, and 


E. 


Note: AAQS (ambient air quality standards); BT] (Bear Tooth drill site 1); BT2 (Bear Tooth drill site 2); CAPs (criteria air pollutants); HAPs (hazardous air 
pollutants); MTI (module transfer island); RELs (Reference Exposure Levels); RfCs (reference concentrations); WOC (Willow Operations Center). 


The Project would be below all applicable air quality thresholds under all action alternatives and scenarios, 
whether Project roads have 25 or 35 mile per hour roads; this is discussed in Appendix E.3B, Section 3.9, Speed 
Limit Change Analysis. 
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3.3.2.3.2 Regional (Far-Field) Air Impact Assessment Summary* 


The regional (far-field) air impact assessment was conducted using the Comprehensive Air Quality Model with 
Extensions (CAMx) modeling system to assess CAPs (except Pb®), PSD increments, and AQRVs for Alternatives 
B and C, as well as cumulative effects from current sources and reasonably foreseeable developments, including 
three assessment areas within approximately 300 km (186 miles) of the Project. Regional air quality impacts were 
assessed using regional emissions and the emissions inventory developed for the Project as described in Appendix 
E.3B, Chapter 2.0 Emissions Inventories. Cumulative impacts were derived from the total concentrations 
estimated in the cumulative action alternative scenario (1.e., a CAMx simulation with all Project and regional 
sources included). The Project impacts were obtained from the difference between the cumulative action 
alternative scenario and a scenario without the Project (the cumulative no action scenario). Regional air quality 
was not remodeled using the emissions inventory developed for the Project in the Final EIS because the regional 
air impact assessment for the Draft EIS showed that cumulative and Project-specific impacts were found to be 
below all applicable thresholds throughout the modeling domain. Additionally, Project emissions of CAPs are 
small relative to regional emissions (up to 6.0 % of regional emissions, depending on the pollutant) and changes 
to Project emissions between the Draft EIS and the Final EIS are an even smaller fraction of regional emissions 
(up to 4.3%, depending on the pollutant). Appendix E.3B, AOTSD, Chapters 4.0 Regional Model Configuration 
and Assessment Methods, and 5.0 Regional Air Quality Impact Assessment Results provide additional modeling 
details, including the model configuration and assessment methods. Regional air quality impacts are quantified 
and discussed in detail in Appendix E.3B, AOTSD, Chapter 5.0. (). 


SF 


Modeled regional impacts were similar for Alternatives B and C for air quality and AQRVs, with Alternative C 
_ typically showing slightly higher impacts. Alternatives D and E were qualitatively assessed because Alternative D — 
_ peak annual emissions (and therefore regional impacts) would be between Alternatives B and C while Alternative | 
_ E peak annual emissions (and therefore impacts) would be lower than either of them. 


Impacts due to the Project would be higher near the Project and drop off rapidly with distance from the Project. 
Although mainly impacting the immediate Project vicinity, in general, Alternative C has a larger modeled impact 
across the analysis area than Alternative B. The most noticeable difference would be expected NO2 and PM>s 
emissions as the larger total annual NOx emissions under Alternative C would lead to larger impacts to both NO2 
and particulate nitrate. The modeled spatial maximum for O3 under Alternative C was higher than Alternative B 
by 0.3 parts per billion across the analysis area, but the spatial distribution was very similar. The three assessment 
areas are far from the Project, and modeled deposition and visibility impacts due to the Project at these areas were 
small and below applicable thresholds. As noted above, regional air quality impacts under Alternative D would be 
between Alternatives B and C while regional air quality impacts under Alternative E would be lower than either 
of them. 


A summary of the regional air quality modeling impacts is shown in Table 3.3.9. 


Table 3.3.9. Summa Impacts 
Impact 

Impacts for PM2.s and NO> in the analysis area would be typically higher for Alternative C than for Alternative B. 
Impacts for Alternative D for the criteria air pollutants other than PMj0 would be lower than Alternative C and 
higher than Alternative B because the emissions of Alternative D are typically between these two alternatives. 
Impacts for Alternative E for the criteria air pollutants would be lower than Alternative B because Alternative E 
peak annual emissions are lower than Alternative B. In the case of PMjo, Alternative D would have the least 
emissions (and therefore impacts) across all alternatives. Alternatives B and C show generally similar impacts for 
O3, and Alternatives D and E are expected to be similar as well. Alternative C would have slightly higher (0.3 parts 
per billion) O3 than Alternative B. All criteria air pollutants analyzed would be below the NAAQS and AAAQS 
for all action alternatives. 
All pollutants analyzed would be below the PSD increment thresholds for Alternative B and Alternative C. 
Impacts for Alternative D would be higher than Alternative B but lower than Alternative C (or lower than both 
alternatives in the case of PMjo), and thus would also be lower than the PSD increment thresholds. Impacts for 
Alternative E would be lower than Alternative B and thus would also be lower than the PSD increment thresholds. 


of Regional Air Quality Modeling 


NAAQS 
and 
AAAQS 


PSD 
Increments 


8 As described in Appendix E.3B, Chapter 1, Pb was not assessed due to low levels of Pb emissions from the Project and the 
analysis area is in attainment for the Pb standards. 
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Metric 
Deposition 


Impact 


Nitrogen deposition would be higher for Alternative C than Alternative B. Nitrogen deposition for Alternative D is 
anticipated to be lower than Alternative C and higher than Alternative B. Nitrogen deposition for Alternative E is 
anticipated to be lower than Alternative B. Sulfur deposition for all action alternatives would be similar. The 
nitrogen and sulfur depositions from all action alternatives would be below the Deposition Analysis Thresholds. 
The cumulative nitrogen deposition for all action alternatives would not exceed the range of critical load of 
atmospheric deposition. 

Impacts for Alternatives B and C at the three assessment areas would be comparable (with Alternative C showing 
slightly higher impacts during the most impaired days at Gates of the Arctic National Park and the Noatak 
National Preserve), and the impact for Alternative D and E are anticipated to be similar. Impacts would be well 
below 0.5 delta deciview haze index threshold, so none of the action alternatives would contribute to visibility 
impairment. 

Note: AAAQS (Alaska Ambient Air Quality Standards); NAAQS (National Ambient Air Quality Standards); NO, (nitrogen dioxide); O3 (ozone); PM>.; 


(particulate matter less than 2.5 microns in aerodynamic diameter); PMyo (particulate matter less than or equal to 10 microns in aerodynamic diameter); PSD 
(Prevention of Significant Deterioration). 


Visibility 


ee ee Sea 


3.3.2.4.1 Alternative A: No Action 

Under the No Action Alternative, the Project would not occur and BLM and other federal permitting agencies 
would not issue authorizations for the Project. No oil in the Project area would be produced in the near future and 
no new roads, airstrips, pipelines, or other oil facilities would be constructed and the effects would be the same as 
those described in Section 3.3.1, Affected Environment. Therefore, there would be no direct Project emissions 
under the No Action Alternative. However, existing oil and gas exploration and development, as well as air, 
ground, and marine traffic, would continue to contribute to air emissions. The No Action Alternative is used as a 
baseline to aid in comparison of the anticipated local impacts among the action alternatives. 


3.3.2.4.2 Alternative B: Proponent’s Project 
Under Alternative B, the Project would consist of five development scenarios which were analyzed for near-field 


impacts: construction, BT1 pre-drilling, BT1 and BT2 pre-drilling, developmental drilling, and routine operations. 
Flaring activities would occur during BT1 and BT2 pre-drilling, developmental drilling, and routine operations. 
The emissions that would come from these activities were estimated for CAPs, VOCs, and HAPs. Tables 3.3.5 
through 3.3.7 showed the total Project life emissions, including flaring and module delivery emissions. As 
reported in the Appendix E.3B, AOTSD, Chapter 2.0, HAP emissions from construction and drilling activities 
would be substantially lower than routine operations and thus only HAP impacts for routine operations were 
modeled. The near-field impact analyses were based on the maximum emissions for the individual development 
scenarios. All CAP impacts for the construction, BT1 pre-drilling, BT1 and BT2 pre-drilling, developmental 
drilling, and routine operation development scenarios would be below the AAQS. Table 3.3.10 provides a 
summary of the maximum cumulative CAP impacts (modeled impacts with background concentrations added) for 
the modeling domain and at Nuiqsut for each Alternative B development scenario.” CAPs impacts at Nuiqsut 
would be below the PSD increments. Impacts from routine flaring and other Project and cumulative sources are 
included in the modeling analysis and maximum cumulative CAP impacts are all below the AAQS (Table 3.3.10). 
In addition, HAP emission impacts for routine operations would be below the respective RELs and reference 
concentrations (RfCs). The cancer risks for modeled individual HAPs, as well as total cancer risks across all 
HAPs, would be less than a one-in-one-million risk for all carcinogenic HAPs analyzed. HAP impacts from the 
construction, BT1 pre-drilling, BT1 and BT2 pre-drilling, and developmental drilling scenarios were not directly 
modeled as HAP emissions from these activities would be comparable to or lower than the results obtained for 
routine operations. Maximum HAP impacts in the analysis area and estimated cancer risk at Nuigqsut from routine 
operations are shown in Table 3.3.11. Impacts from routine flaring and other Project and cumulative sources are 
included in the maximum modeled HAP impacts in the analysis area and in the estimated cancer risk at Nuiqsut 


° Results from the BT1 and BT2 pre-drilling scenario are in Appendix E.3B (and are below relevant standards) and are not 
presented here. 
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which are both below respective thresholds (Table 3.3.11). A detailed description of the modeling results can be 
found in the Appendix E.3B, AQTSD Chapter 3.0. 


3.3.2.4.3 Alternative C: Disconnected Infield Roads 

Alternative C would have the same gravel access road between GMT-2 and the Project area as Alternative B, but 
it would not include a gravel road connection from the WPF to BT1, BT2, and BT4. With no gravel road between 
these facilities, there would be a second airstrip and North WOC, and a seasonal ice road would be constructed to 
support annual resupply for these facilities. Similar to Alternative B, flaring activities under Alternative C would 
occur during BT1 and BT2 pre-drilling, developmental drilling, and routine operations. As shown in Tables 3.3.5 
through 3.3.7, the direct emissions would be higher than Alternative B due to increased air travel and two WOCs. 
Overall, the near-field CAP impacts from Alternative C would be below the applicable NAAQS and AAAQS for 
all scenarios: construction, BT! pre-drilling, BT1 and BT2 pre-drilling, developmental drilling, and routine 
operations. Table 3.3.12 provides a summary of the maximum cumulative CAP impacts (modeled impacts with 
background concentrations added) for the modeling domain and at Nuiqsut for each Alternative C development 
scenario.'” Impacts under Alternative C would be higher or lower than Alternatives B and D, depending on the 
pollutant. 


Under Alternative C, the modeled CAP concentrations at Nuiqsut were below the PSD increments. Impacts 
during Alternative C routine operations would be below all AAQS. Impacts from routine flaring and other Project 
and cumulative sources are included in the modeling analysis and maximum cumulative CAP impacts are all 
below the AAQS (Table 3.3.12). Impacts under Alternative C during routine operations would be higher than 
Alternatives B and D for all pollutants except 24-hour PM>.s, which is highest under Alternative B. As with 
Alternative B, HAP emission impacts for routine operations would be below the respective RELs and RfCs. The 
modeled cancer risks for individual HAPs, as well as total cancer risk across all HAPs, were less than a one-in- 
one-million risk for all carcinogenic HAPs analyzed. HAP impacts from construction, BT1 pre-drilling, BT1 and 
BT2 pre-drilling, and developmental drilling scenarios were not directly modeled as HAP emissions from these 
activities would be comparable to or lower than those results obtained for routine operations. Maximum HAP 
impacts in the analysis area and estimated cancer risk at Nuiqsut from routine operations are shown in Table 
3.3.13. Impacts from routine flaring and other Project and cumulative sources are included in the maximum 
modeled HAP impacts in the analysis area and in the estimated cancer risk at Nuiqsut which are both below 
respective thresholds (Table 3.3.13). A detailed description of the modeling results can be found in the AOTSD 
(Appendix E.3B, Chapter 3.0). 


3.3.2.4.4 Alternative D: Disconnected Access 

Under Alternative D, there would be no all-season gravel access road connection to the GMT and Alpine 
developments; however, it would employ the same gravel infield roads as proposed under Alternative B. Similar 
to the other action alternatives, flaring activities would occur under Alternative D during BT1 and BT2 pre- 
drilling, developmental drilling, and routine operations. With this change, the CAP emissions, other than PMjo, 
would be higher than Alternative B due to increased air travel but lower than Alternative C. Table 3.3.14 provides 
a summary of the maximum cumulative CAP impacts (modeled impacts with background concentrations added) 
for the modeling domain and at Nuiqsut for each Alternative D development scenario. Alternative D would have 
lower PMio emissions (i.e., impacts) than both Alternatives B and C due to the absence of the gravel access road. 
Alternative D development drilling has the highest predicted impacts of any other scenario and alternative except 
for 24-hour PM2:s, which is highest under Alternative B development drilling. Peak 1-hour NO> impacts for 
Alternative D developmental drilling occur at the combined WPF/BT3 pad. The near-field impacts under 
Alternative D would be below the AAQS for all CAPs. CAPs at Nuiqsut under Alternative D would be below the 
PSD increments. Impacts from routine flaring and other Project and cumulative sources are included in the 
modeling analysis and maximum cumulative CAP impacts are all below the AAQS (Table 3.3.14). As with 
Alternatives B and C, all analyzed HAPs for routine operations would be below their respective RELs and RfCs. 
The cancer risks for individual HAPs, as well as total cancer risk across all HAPs, were modeled and found to be 
less than a one-in-one-million risk for all carcinogenic HAPs analyzed. HAP impacts were not analyzed for 
construction, BT1 pre-drilling, BT1 and BT2 pre-drilling, or developmental drilling as their impacts would be 


'® Results from the BT1 and BT2 pre-drilling scenario are in Appendix E.3B (and are below relevant standards) and are not 
presented here. 


Chapter 3.3 Air Quality Page 70 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


comparable to or less than routine operations. Maximum HAP impacts in the analysis area and estimated cancer 
risk at Nuiqsut from routine operations are shown in Table 3.3.15. Impacts from routine flaring and other Project 
and cumulative sources are included in the maximum modeled HAP impacts in the analysis area and in the 
estimated cancer risk at Nuiqsut which are both below respective thresholds (Table 3.3.15). A detailed description 
of the modeling results can be found in the AOTSD (Appendix E.3B, Chapter 3.0). 


three, with decision deferred on the fourth) recognizing that a decision regarding approval of BTS would not be 
_ made in the Willow MDP ROD resulting from this Supplemental EIS and would require any appropriate 
_ additional analysis and a separate future decision. 


_ Alternative E is similar to Alternative B with the exception that Alternative E would not include drill site BT4 and © 
drill site BT2 would be located farther north of the BT2 location proposed under Alternative B. Under Alternative — 
_E, the gravel pads for BT1 and BT2 would be slightly larger than under other action alternatives, BTS would be 
_ located further east relative to other action alternatives. Like the other action alternatives, Alternative E flaring 

_ activities would occur during BT1 and BT2 pre-drilling, developmental drilling, and routine operations. 


_ In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis | 
| that assumes approval of BTS and evaluates BT5 analysis assuming the earliest possible construction start date 
| (Year 7). This Year 7 is assumed to be the most impactful scenario under Alternative E because it includes BTS 
_ and would have the most overlap between the construction of BTS and drilling phases at BT1, BT2, and BT3. If 
_ BTS construction is deferred beyond Year 7, the anticipated impacts related to BT5 would be delayed, resulting in © 
_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 
_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. 


| Overall, the near-field CAP impacts from Alternative E would be below the applicable NAAQS and AAAQS for 
_all scenarios: construction, BT1 pre-drilling, BT1 and BT2 pre-drilling, developmental drilling, and routine 

_ operations. Table 3.3.16 provides a summary of the maximum cumulative CAP impacts (i.e., modeled impacts 

_ with background concentrations added) for the modeling domain and at Nuiqsut for each Alternative E 

_ development scenario. Modeling domain impacts from construction under Alternative E would be slightly higher 
_ or lower than Alternatives B and D, depending on the pollutant, but would be less than the impacts from 
_ Alternative C. Impacts from BT1 Alternative E pre-drilling and BT1 and BT2 pre-drilling would be similar or less 
_ that the impacts under Alternative B, with the exception of Alternative E BT1 pre-drilling PMio impacts and BT 1 
_ and BT2 pre-drilling annual PM2.s impacts, which are slightly higher than Alternative B. Modeled impacts under 
_ Alternative E during development drilling and routine operations would be similar to, or slightly higher for SO2, 
PMjo, and PM>s, than Alternative B, which is attributed to revised cumulative sources in the Alternative E 

_ modeling analyses relative to the cumulative sources in Alternatives B, C, and D. The cumulative sources 

_ included in the near-field modeling analysis are detailed in the AOTSD (Appendix E.3B, Chapter 2.2). Modeled 

_ impacts at Nuiqsut under Alternative E would be similar to those of Alternative B for the construction, BT1 pre- 
_ drilling, and BT1 and BT2 pre-drilling scenarios. Modeled impacts at Nuiqsut during development drilling and 

_ routine operations would be similar to or slightly higher than Alternative B, which is attributed to revised 
_ cumulative sources in the Alternative E modeling analyses relative to the cumulative sources in Alternatives B, C, 
and D, as detailed in the AOTSD (Appendix E.3B, Chapter 2.2). The analysis assumes BTS construction would 
_ occur in Year 7 following separate authorization to commence construction, but if the authorization is deferred to 
_a later date, CAP impacts from BTS development would be lower than those presented for Alternative E (Table 

_ 3.3.16). CAP impacts at Nuiqsut include operational activities at BTS and would be below the PSD increments, 

_ both with and without development at BTS. In addition, HAP emission impacts for routine operations would be 

_ below the respective RELs and RfCs (Table 3.3.17). The cancer risks for modeled individual HAPs, as well as 

_ total cancer risks across all HAPs, would be less than a one-in-one-million risk for all carcinogenic HAPs 

_ analyzed (Table 3.3.17). HAP impacts from the construction, BT] and BT2 pre-drilling, and developmental 

| drilling scenarios were not directly modeled as HAP emissions as these activities would be comparable to or 

| lower than the results obtained for routine operations. The modeled impacts shown in Table 3.3.16 for 

_ development drilling and routine operations and in Table 3.3.17 for routine operations include the use of the 
_ flaring operations during normal operating conditions. Table 3.3.18 provides the maximum modeled CAP impacts | 
| from all Project sources for development drilling and routine operations during emergency flaring conditions. | 
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_ Similarly, Table 3.3.19 provides the maximum HAP impacts for routine operations during emergency flaring 

_ conditions. As shown in Table 3.3.18, the maximum CAP impacts during emergency flaring are similar to the 

_ impacts from normal operations (shown in Table 3.3.16), with only minor differences in CO impacts at Nuiqsut 

_ and domain-wide 1-hour NO2 impacts. All impacts would be below the applicable NAAQS and AAAQS. As 

_ shown in Table 3.3.19, HAP impacts during emergency flaring are similar to the impacts from normal operations 
_ (shown in Table 3.3.17), with exception of 1-hour and 8-hour formaldehyde impacts which would increase 

_ compared to normal operations. All HAP impacts during emergency flaring would be below the respective RELs 
_ and RfCs, and the total cancer risks across all HAPs would be less than a one-in-one-million risk for all 

_ carcinogenic HAPs analyzed. 


| A detailed description of the air quality impacts can be found in the AOTSD Attachment H (Appendix E.3B, 
_ Attachment H). 


: Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized : 
for construction, though a fourth drill site pad (BTS) may be authorized at a later time. The modeling and analysis : 
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Table 3.3.10. Ambient Air Quality Standards Im g Standards) — Alternative B* 
Pollutant. Averaging NAAQS/ Construction Construction BT1 BT1 Developmental Developmental Routine Routine 
Period AAAQS | Activity Activity Pre-Drilling — Pre-Drilling Drilling Activity Drilling Activity Operations Operations 
(ug/m3) Domain Nuiqsut® Activity Activity Domain Nuigqsut* Domain Nuiqsut* 
Maximum’ Nuiqsut* Maximum’ Maximum’ 


11,690.0 (29%) | 10,330.9 (26% 
4,355.2 (44% 3,442.9 (34% 

NO> | hour 

NO? Annual 

[S02 1 hour 

SO 3 hours 

SOz 24 hours 

[SO._ Annual 

PMio 24 hours : E 

PMo5 24 hours 35 


PM>5 Annual 12 i 
Note: AAAQS (Alaska Ambient Air Quality Standards); BT1 (Bear Tooth drill site 1); CO (carbon monoxide); NAAQS (National Ambient Air Quality Standards); NO> (nitrogen dioxide); PMs (particulate matter less than 2.5 


microns in aerodynamic diameter); PMio (particulate matter less than or equal to 10 microns in aerodynamic diameter); SO; (sulfur dioxide); g/m? (micrograms per cubic meter). 
@ Total concentration in micrograms per cubic meter (percentage of ambient air quality standards). 
> There are no NAAQS for SO) 24-hour and annual averaging times. 


Hazardous Air Pollutants Impacts — Alternative B 

Pollutant Max 1-hour in Acute Reference Max 8-Hour in Acute Exposure Max Annual in Reference Cancer Risk 
Analysis Area Exposure Level Analysis Area Guideline Level Analysis Area Concentration at Nuiqsut 
(ug/m*) (ug/m*) (ug/m*) ___(ug/m*) 


Benzene 29,000 . 3.25 x 10-9 
Ethylbenzene 140,000 140,000 260 4.27 x 10-9 
Formaldehyde 1,100 9.8 
n-hexane 10,000,000 379.1 10,000,000 NA 
Toluene 25.7 5,000 173 250,000 0.6 5,000 NA 
Xylene |454.5 22,000 306.2 560,000 9.8 100.0 NA 

NA NA NA 9.6 x 10-9 


Total cancer risk | NA NA NA 


Note: max (maximum); NA (not applicable); j1g/m* (micrograms per cubic meter). 
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Table 3.3.12. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) — Alternative C* 
Pollutant Averaging .NAAQS/ Construction Construction BT1 BT1 Developmental Developmental Routine Routine 
Period AAAQS Activity Activity Pre-Drilling Pre-Drilling Drilling Activity Drilling Activity Operations Operations 
(ug/m?) Domain | Nuiqsut* Activity Domain © Activity Domain Nuiqsut* Domain -. Nuiqsut* 
Maximum’ Maximum’ Nuigqsut® Maximum? Maximum* 


CO 1 hour 40,000 10,345.6 (26%) | 11,772.0 (29% 1,608.5 (29% 

CO 8 hours 10,000 [3,921.6 (39%) [3,448.6 (34%) |4,561.7 (46% 436.9 (34%) |4,364.4 (44% ; 

NO> | hour 1188: [149.4 (79% 54.0 (29% 89.6 (48% 72.7 (92% 

NO> Annual [100 [39.1 (39%) —([4.2(4%) [16.5 (16% 

SO> | hour 196 11333 (7%) 19.8 5% 13.2 (7% 

SO> 3 hours 1,300 15.2 (1% 10.5 (1%) (1%) 0.1 (1%) 0.5 (1%) 26.9 (2% 
SO> 24 hours [365° 10.6 3% 9.4 (3% 11.5 3% 3.3% 5 8% 19.8 (5% 
SO> Annual 8 (2% 2.83% 
PMio 11.5 (8%) 117.8 (79% 
7.5 (21% 26.0(74%) __|7.6 (22% 26.0 (74% 
PM>>5 Annual ip 7.0 (59% 1.7 (14%) 3.9 (32%) 1.6 (14%) 6.6 (55% 1.7 (14%) 


Note: AAAQS (Alaska Ambient Air Quality Standards); BT 1 (Bear Tooth drill site 1); CO (carbon monoxide); NAAQS (National Ambient Air Quality Standards); NO) (nitrogen dioxide); PM>s (particulate matter less than 2.5 
microns in aerodynamic diameter), PM 9 (particulate matter less than or equal to 10 microns in aerodynamic diameter); SO) (sulfur dioxide); g/m? (micrograms per cubic meter). 

* Total concentration in micrograms per cubic meter (percentage of ambient air quality standards). 

> There are no NAAQS for SO> 24-hour and annual averaging times. 


Table 3.3.13. Routine Operations Activity Hazardous Air Pollutants Impacts — Alternative C 

Pollutant Max 1-hour in Acute Max 8-Hour in Acute Exposure Max Annual in Reference Cancer Risk 
Analysis Area Reference Level Analysis Area Guideline Level Analysis Area Concentration at Nuiqsut 
(ug/m*) Exposure (ug/m*) (ug/m*) (ug/m*) 


(Benzene Seu 8 (ee Meme /27.00 5 a 159 


29,000 30.0 3.45 x 10-9 


Ethylbenzene 140,000 152.5 [140,000 [4.8 260 4.27 x 10-9 
Formaldehyde 55.0 0.8 1,100 0.0 9.8 2.12 x 10-9 
n-hexane 553.3 10,000,000 372.0 10,000,000 11.6 700 NA 


Xylene 446.8 22,000 560,000 9.4 100.0 | 
Total cancer risk NA NA NA NA NA 9.8 x 10-9 


Note: max (maximum); NA (not applicable); j1g/m? (micrograms per cubic meter). 


Toluene 25% 5,000 17.0 250,000 0.5 5,000 NA 
300.4 
NA 
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Table 3.3.14. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) — Alternative D* 

Pollutant Averaging NAAQS/ Construction Construction Developmental Developmental Routine Operations Routine Operations 
Period AAAQS Activity Domain — Activity Nuiqsut* Drilling Activity Drilling Activity Domain Maximum’ Nuiqsut* 

(ug/m*) Maximum? Domain Maximum’ — Nuiqsut* 


CO L hour 40,000 11,836.0 (30% 10,331.0 (26% 
CO 8 hours 10,000 4,033.2 (40% 3,442.4 (34% 
NO> 175.7 (93% 32.0 (17% 
NO> 
SO» 1 hour 196 27.0 (14% 9.8 (5% 
SO> 3 hours 1,300 25.7 (2% 10.5 1% 
SO> 2A hours 365° 
SO> Annual 80° 1.9 2% 
PMio 24 hours 150 132.8 (89% [51.0(34%) | 96.2 (64%) 
PMbs 24 hours 35 28.1 (80% 
PMb 5 Annual 12 4.0 (34%) 1.7 (14% 6.7 (56% 1.714% 5.5 (46%) 


Note: AAAQS (Alaska Ambient Air Quality Standards); CO (carbon monoxide); NAAQS (National Ambient Air Quality Standards); NO» (nitrogen dioxide); PM2 (particulate matter less than 2.5 microns in aerodynamic 
diameter); PM o (particulate matter less than or equal to 10 microns in aerodynamic diameter); SO, (sulfur dioxide); g/m? (micrograms per cubic meter), 

* Total concentration in micrograms per cubic meter (percentage of ambient air quality standards). 

> There are no NAAQS for SO; 24-hour and annual averaging times. 


Table 3.3.15. Routine Operations Activity Hazardous Air Pollutants Impacts — Alternative D 
Pollutant Max 1-hour in Acute Reference Max 8-hour in Acute Exposure Max Annual in Reference Cancer Risk at 
Analysis Area Exposure Level Analysis Area Guideline Level Analysis Area Concentration Nuiqsut 
(ug/m*) (ug/m*) (ug/m*) (ug/m*) 
27.0 : 29,000 
140,000 155.4 140,000 
55.0 0.8 1,100 
10,000,000 379.1 10,000,000 


Benzene 
Ethylbenzene 
Formaldehyde 
n-hexane 


3.35 x 10-9 
4.26 x 10-9 
2.07 x 10-9 


| Toluene 250,000 
Xylene 560,000 
ae cancer risk NA 9.7 x 10-9 


Note: max (maximum); NA (not applicable); .g/m3 (micrograms per cubic meter). 
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Table 3.3.16. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) — Alternative E* 


Pollutant |Averaging |NAAQS/A/Construction /|Construction |BT1 BT1 Developmenta |Developmental | Routine Routine 
Period AAQS Activity Activity _—_| Pre-Drilling Pre-Drilling {1 Drilling Drilling Operations Operations 
(ug/m3) |Domain Nuiqsut* Activity Activity Activity Activity Domain Nuiqsut* 
Maximum* Domain Nuiqsut* Domain Nuiqsut* Maximum? 
Maximum? Maximum* 
CO | hour 40,000 10,828.2 (27%) |10,346.5 (26%) | 11,735.8 (29%) |10,326.9 (26%) ; 991.2 (29%) |10,326.8 (26%) |11,591.0 (29%) _|10,326.5 (26%) 


CO 8 hours 110,000 3,863.6 (39%) |3,446.2 (34% : 559.0 (46%) z 438.4 a 4,321.5 (43%) [3,442.9 34%) [4,350.7 (44%) [3,442.6 4%) 
NO> 1 hour 188 131.5 (70%) 29% 191.0 (48%) _-|28.9(15%) [157.9 (84%) [41.2 (22% 162.1 (86%) 40.5 (22%) 
NO> Annual 100 21.2 (21% ee eee g ne sare 29%) 28.6 (29% 4.0 (4%) 

SO? 1 hour 196 12.8 (7% IS Gioyene PIO. 8794) ee 9.015% 34.5 (18%) 13. 2(7™% 34.5 (18%) 13.2 (7%) 


SO> 3 hours 15.11% 10d 1% ue 1% =. 1% 36.5 (3% 13.7 (1%) 36.5 (3% 13.71% 
SO> 24 hours - 3%) 11.4 (3% 19.33%) __—- [22.4 (6% 9.9 3% 22.4 (6% 9.9 3% 
SO, Annual 2.0 (3% PETC maine PE 1.8 (2%) 2.7 3%) 1,8 (2% 


PMio - hours 150 a5 33% ae 34% 49.3 (33% ae 7%) 84.2 (56%) 10.9 (7% 83.1 (55% 10.9 (7% 
PM>.5 eee 18.5 (53% 7.7 (22%) 16.4 (47% 7.5 (21% 29.3 (84% 7.7 (22%) 29.5 (84% 7.7 (22% 


Note: “AAAQS (Alaska ares Air Quality Standards); BT1 (Bear Tooth drill site 1); CO (carbon monoxide); NAAQS (National Ambient Air Quality Standards); NOz (nitrogen dioxide); PM2.s 
(particulate matter less than 2.5 microns in aerodynamic diameter); PMio (particulate matter less than or equal to 10 microns in aerodynamic diameter); SO2 (sulfur dioxide); g/m? (micrograms per 


: cubic meter). 
: * Total concentration in micrograms per cubic meter (percentage of ambient air quality standards). 
: > There are no NAAQS for SO2 24-hour and annual averaging times. 


toe 


soncaeannseannnnasnannnnncacncsasnseranennaseanccascsasasnnanessesnereracecacaneusnsnsveeearecananenesnensnsneseasnscccatensnssaseussneneeeeseesisetesssnsnnenececarssntansnanenenncarnensatantanennnanensasnesaeeensnneeneewssnscasensesnenesteanesaeasnnnnnneneeneenseneresnesteeseeneeseeeesenesnesensessnsnneensescsnensensennsnensecsesesecsnecseeneneecececesesesneneneeeeaceeseuucesenerereeceeeneceseseesestenenecenecesseseresnsnsascacasacccsseensesneeesneeeeccecececerersnsesesneseeesecceeneeeeeseneeeed 


Table 3.3.17. Routine Operations Activity Hazardous Air Pollutants Impacts — Alternative E* 


Pollutant Max 1-hour in Acute Reference Max 8-hour in Acute Exposure Max Annual in Reference Cancer Risk at 
Analysis Area Exposure Level ey Area Guideline Level Analysis Area Concentration Nuiqsut 
g/m? o/m°> o/m? o/m> o/m°> g/m? 
es 30.0 5.30E-09 
181.1 140,000 = 260 1.70E-09 
Formaldehyde 4.2 | ,100 9.8 8.83E-09 
n-hexane 10,000,000 443.1 700 malNS 
Toluene 5,000 20.4 5 O00 ESS 8 a 5,000 NA 
Xylene 560,000 13.4 100.0 NA 
_(Total cancer risk Sh ea ere ee NA NA NA 1.6E-08 
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Table 3.3.18. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) with Emergency Flare — Alternative E* 

Pollutant Averaging Period NAAQS/AAAQS Developmental Developmental Routine Operations Routine Operations 

(ug/m3) Drilling Activity Drilling Activity Domain Maximum? Nuiqsut* 
Domain Maximum’ __|Nuiqsut* 

CO 1 hour | 40,000 11,591.2 29%) 10,330.6 (26%) 11,591.0 (29%) 10,330.1 (26%) 

ce 8 hours 10,000 4,321.5 (43%) 3,444.7 (34%) 4,350.7 (44%) 3,442.9 (34%) 

NO> 1 hour 188 157.9 (84%) 41.2 (22%) 159.8 (85%) {40.5 (22%) 

NO2 Annual 100 28.6 (29% 4.0 (4% 28.6 (29%) 4.0 (4%) 

SO? | hour 196 34.5 (18%) [BRPAELG 34.5 (18% 13.2 (7% 

SO2 3 hours 1,300 36.5 (3%) 13.7 1%) 36.5 (3%) 13.70% 

SO2 24 hours 365° [22.4 (6%) 9.9 (3%) 22.4 (6%) 9.9 (3% 

SO2 Annual 80° 2.7 8%) 1.8 (2%) 2.7 3%) 1.8 (2%) 

PMio 24 hours 150 84.2 (56%) 10.9 (7%) 83.1 (55%) 10.9 (7%) 

PM2.5 24 hours 3 29.3 (84%) 7.7 (22%) 29.5 (84%) Tilo) | 
_{PMa2.5 Annual 12 6.1 (51% 1.7 (14% 6.2 (51% LCA 6) ote ey 


| Note: AAAQS (Alaska Ambient Air Quality Standards); BT1 (Bear Tooth drill site 1); CO (carbon monoxide); NAAQS (National Ambient Air Quality Standards); NO2 (nitrogen dioxide); PMa2.s 
(particulate matter less than 2.5 microns in aerodynamic diameter); PM1o (particulate matter less than or equal to 10 microns in aerodynamic diameter); SO2 (sulfur dioxide); 1g/m> (micrograms per 
i cubic meter). 

: * Total concentration in micrograms per cubic meter (percentage of ambient air quality standards). 

: > There are no NAAQS for SO2 24-hour and annual averaging times. 


Ls cee Renee NES ONS eens re eee e aerate et see eee ear er ans Perea ecard et eee ee ea eater eT ee mee ee ered emer reenter aay et eoaT aren tor ee Cette errewemmnraennrnedayeerad sotrsrteseeceedeeareena tance eteeertereeeTeyeenewer eta cwesteerevetrureveccarewersadenee st watvegt arses eewererqeet wens sever saeswerevo ee ser cane eter ereewesaeTedreewsv ower entre orate cereeoeeeweae ree eeeT tetra seUsS aT eee Seat Seaee Seta eve enw esa Taene Tee see eeeae tiered Ota er eda SE Eaten aioe eeTETeeteeal =f 


Table 3.3.19. Routine Operations Activity Hazardous Air Pollutants Impacts with Emergency Flare — Alternative K* 


Pollutant Max 1-hour in Acute Reference Max 8-hour in Acute Exposure Max Annual in Reference Cancer Risk at 
Analysis Area Exposure Level Analysis Area Guideline Level Analysis Area Concentration Nuiqsut 
(ug/m3 /m? (ug/m?) (ug/m*) (ug/m*) g/m? 

Benzene 99 27.0 7.0 29,000 0.3 30.0 5.30E-09 

Ethylbenzene 258.4 140,000 181.1 6.8 260 1.70E-09 

Formaldehyde 46.2 55.0 Bae 1,100 0.2 9.8 8.83E-09 

n-hexane 632.2 10,000,000 443.1 10,000,000 16.7 700 NA 

| Toluene 29 5,000 20.4 250,000 0.8 5,000 NA 
Xylene 508.9 22,000 356.7 560,000 13.4 100.0 NA 
Total cancer risk NA NA NA NA NA NA 1.6E-08 


Note: max (maximum); NA (not applicable); ug/m? (micrograms per cubic meter). 
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3.3.2.4.6 Module Delivery Options 
Option | (Atigaru Point Module Transfer Island), Option 2 (Point Lonely Module Transfer Island), or Option 3 


(Colville River Crossing) could be selected by BLM and paired with an action alternative to support module 
delivery. Air emissions from Option 1, Option 2, and Option 3 are included in the Project emissions shown in 
Tables 3.3.5, 3.3.6, and 3.3.7, respectively. CAP and HAP emissions from Option 2 are roughly twice those of 
Option | (Appendix E.3B, Attachment D, Willow Emissions Inventory Report for Alternatives C and D and for 
Module Delivery Options I and 2). CAP impacts were modeled for Option 2 and are discussed in Appendix E.3B, 
Attachment D. Option 3 was also modeled explicitly to analyze impacts from sealift barge delivery without an 
MTI. A summary of the maximum cumulative CAP impacts under Option 2 is shown in Table 3.3.20. A summary 
of the maximum cumulative CAP impacts under Option 3 is shown in Table 3.3.21. Impacts would be below all 
AAQS for Option 2 and Option 3. Impacts from Option | would therefore also be below all AAQS because 
emissions are much lower than Option 2, as discussed above. Modeled impacts diminish rapidly with distance 
from both the MTI and Oliktok Dock and are negligible 25 km (16 miles) away. Impacts for HAPs were not 
directly modeled for the module delivery options because HAP emissions (and thus impacts) from these activities 
would be substantially lower than the routine operations scenario due to the Project in all action alternatives that 
were modeled and found to be lower than relevant thresholds, as discussed in Section 3.3.2.4, Near-Field Air 
Quality Modeling Results. 


Table 3.3.20. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) 
hs — Option 2: Point Lonely Module Transfer Island Operations Activi 

Pollutant Averaging Period NAAQS/AAAQS Total Concentration 
(ug/m*) (ug/m*), % of AAQS 


CO 8 hours 10,000 3,540.3 (35%) 

NO> 1 hour 188 141.2 (75%) 

NO> Annual | 100 4.4 (4% 

SO> | hour 196 
SO 3 hours 1,300 11.1 d%) 

SO, 24 hours 365° 
SO) Annual 
PMio 24 hours 
PM>s 24 hours 
PM2 5 Annual 


Note: AAQS (ambient air quality standards); AAAQS (Alaska Ambient Air Quality Standards); CO (carbon monoxide); NAAQS (National Ambient Air 
Quality Standards); NO; (nitrogen dioxide); PM2.; (particulate matter less than 2.5 microns in aerodynamic diameter); PM,o (particulate matter less than or 
equal to 10 microns in aerodynamic diameter); SO> (sulfur dioxide); g/m* (micrograms per cubic meter). 

* There are no NAAQS for SO, 24-hour and annual averaging times. 


Table 3.3.21. Ambient Air Quality Standards Impacts (and Percentage of Ambient Air Quality Standards) 
— Option 3: Colville River Crossing 
Pollutant Averaging Period NAAQS/AAAQS ‘Total Concentration 

(ug/m?) (ug/m*), % of AAQS 


1 hour 40,000 
| 8 hours | 10,000 
NO> 1 hour 188 122.7 (65%) 


NO» 100 
SO> 196 


TA (1% 
10.4 (5%) 


SO? 3 hours 1,300 Lad %) 
SOz 24 hours 365° 9.7 (3% 
SO? Annual 80* 1.9 (2%) 
PMio 24 hours | 150 53.4 (36% 
PM2.5 24 hours 35 13.3 (38%) 
PM) 5 Annual 12 2.0 (17% 


Note: AAQS (ambient air quality standards); AAAQS (Alaska Ambient Air Quality Standards); CO (carbon monoxide); NAAQS (National Ambient Air 
Quality Standards); NO; (nitrogen dioxide); PM>; (particulate matter less than 2.5 microns in aerodynamic diameter); PMyo (particulate matter less than or 
equal to 10 microns in aerodynamic diameter); SO> (sulfur dioxide); g/m? (micrograms per cubic meter). 

“ There are no NAAQS for SO; 24-hour and annual averaging times. 
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3.3.2.5 Regional Air Modeling Results 

The following sections provide an overview of the far-field (regional) modeling results by alternative. Far-field 
modeling was performed using Project emissions inventories developed for Alternatives B and C, as described in 
Appendix E.3B, Chapter 2, Section 2.1, Willow Alternatives Emissions Inventories. This was not remodeled using 
the emissions inventories developed for the Final EIS, the reasons for which are described in Section 3.3.2.3.2, 
Regional (Far-Field) Air Impact Assessment Summary. Appendix E.3B provides additional detail on the model 
configuration and assessment methods in Chapter 4.0, Regional Model Configuration and Assessment Methods 
and regional air quality impacts are quantified and discussed in Chapter 5.0 Regional Air Quality Impact 
Assessment Results. 


3.3.2.5.1 Alternative A: No Action 

No Project emissions would occur under the No Action Alternative. However, existing oil and gas exploration 
and development, as well as air, ground, and marine traffic, and other regional sources would continue to 
contribute air emissions, and the effects would be the same as those described in Section 3.3.1, Affected 
Environment. 


3.3.2.5.2 Alternative B: Proponent’s Project 


The modeling results show the Project and cumulative regional impacts for all pollutants would be well below the 
AAQS, with very small contributions from the Project to regional cumulative air quality concentrations, except in 
the immediate vicinity of the Project. The CAP impacts relative to the AAQS are quantified and discussed in 
detail in Chapter 5.0 of Appendix E.3B. 


The maximum Project increments for all pollutants analyzed (NO2, PMio, PMz2.s, and SO2) throughout the 
modeling domain and at the three assessment areas would be well below the PSD increments (Appendix E.3B, 
Chapter 5.0). Overall, the PSD increments indicate the Project impacts would be very small and unlikely to 
deteriorate air quality values at the three assessment areas. 


The nitrogen and sulfur deposition impacts from the Project would be below the DATs (Appendix E.3B, Chapter 
5.0). The cumulative nitrogen deposition would be below or within the critical load range at all three assessment 
areas. 


The Project impacts on visibility, when compared to natural background conditions, indicate that the visibility 
impacts would be small and Alternative B would not contribute to or cause visibility impairment in the three 
assessment areas. The visibility impacts for Alternative B are quantified and discussed in detail in Chapter 5.0 of 
Appendix E.3B. 


3.3.2.5.3 Alternative C: Disconnected Infield Roads 

As with Alternative B, the Project and cumulative impacts for all pollutants would be well below the AAQS, with 
negligible contributions from the Project to the cumulative air quality concentrations, except in the immediate 
vicinity of the Project. Each of the CAP impacts relative to the AAQS are quantified and discussed in detail in 
Chapter 5.0 of Appendix E.3B. 


The Alternative C maximum Project increments for all pollutants analyzed (NO2, PMio, PM2.s, and SO2) would be 
well below the PSD increments in the analysis area and three assessment areas (Appendix E.3B, Chapter 5.0). 
Overall, the PSD increments indicate that the Project impacts would be very small and unlikely to deteriorate the 
air quality values in the three assessment areas. 


The nitrogen and sulfur deposition impacts from the Project would be below the DATs (Appendix E.3B, Chapter 
5.0). The nitrogen deposition cumulative impacts would be below or within the critical load range at all three 
assessment areas. 


The analysis of the visibility effects from Alternative C at the three assessment areas would be similar to those of 
Alternative B. The Project impacts on visibility when compared to natural background conditions indicate that the 
visibility impacts would be small and Alternative C would not contribute to or cause visibility impairment in the 
three assessment areas. The regional air impacts of Alternative C are quantified and discussed in detail in Chapter 
5.0 of Appendix E.3B. 
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3.3.2.5.4 Alternative D: Disconnected Access 

Alternative D was not assessed with the regional model because its CAP emissions (and therefore regional air 
quality impacts) would be typically lower than Alternative C and higher than Alternative B, or lower than both 
Alternative B and C in the case of PMio. Therefore, all CAPs would be below the AAQS under Alternative D. 
The Project impacts related to PSD increments for Alternative D would be higher than Alternative B but lower 
than Alternative C, or lower than both alternatives in the case of PMio. The Project impacts would be below the 
PSD increment thresholds for all CAPs in all three assessment areas. Visibility impacts would be between those 
for Alternatives B and C and would be well below the 0.5-dv threshold based on the emissions, so Alternative D 
would not contribute to or cause visibility impairment in the three assessment areas. Nitrogen deposition for 
Alternative D is anticipated to be lower than Alternative C and higher than Alternative B based on the projected 
emissions. Sulfur deposition for Alternative D would be similar to the other action alternatives. The Project- 
specific nitrogen and sulfur deposition under Alternative D would be below the DATs and the cumulative 
nitrogen deposition would be below or within the critical loads for nitrogen deposition. 


3.3.2.5.5 Alternative E: Three-Pad Alternative (Fourth Pad Deferred)* 


It is unnecessary to assess Alternative E with the regional model because its CAP emissions (and therefore 
_ regional air quality impacts) would be lower than Alternative B. Therefore, all CAPs would be below the AAAQS 
_under Alternative E. The Project impacts related to PSD increments for Alternative E would be comparable to or 
less than Alternative B. The Project impacts would be below the PSD increment thresholds for all CAPs in all 

three assessment areas. Visibility impacts would be comparable to or less than Alternative B and would be well 

_ below the 0.5 dv threshold based on the emissions, so Alternative E would not contribute to or cause visibility 
impairment in the three assessment areas. Nitrogen deposition for Alternative E is anticipated to be comparable to 
_ or less than Alternative B based on the projected emissions. Sulfur deposition for Alternative E would be 
comparable to or less than Alternative B. The Project-specific nitrogen and sulfur deposition under Alternative E 

_ would be below the DATs and the cumulative nitrogen deposition would be below or within the critical loads for 

_ nitrogen deposition. 


3.3.2.5.6 Module Delivery Options 


The module delivery options were not included in the regional modeling; the regional air impacts of the module 
delivery in all three options would be small because the near-field modeling showed impacts that were all below 
the AAQS within approximately 25 km (16 miles) of the module delivery sites. Impacts to air quality and AQRVs 
at the three assessment areas would be even lower because those areas are over 100 miles away from the module 
delivery option locations. 


3.3.2.6 Oil Spills and Accidental Releases 

Although oil spills and other accidental releases are not a planned activity, there are potential risks related to air 
emissions should a spill or accidental release occur. Chapter 4.0, Spill Risk Assessment, describes the likelihood, 
types, and sizes of spills that could occur. Under all action alternatives, spills and accidental releases of oil or 
other hazardous materials could occur. Spills associated with the storage, use, and transport of waste or hazardous 
materials (e.g., diesel, gasoline, other chemicals) during all Project phases would likely be contained on gravel or 
ice pads, inside structures, or within secondary containment structures. Therefore, these types of spills would 
potentially result in VOC emissions from the spill itself as well as NOx, SO2, and PM emissions associated with 
equipment used for containment, transportation, and cleanup (including burning); thus, they would contribute 
incrementally to increased air concentrations of VOCs, NO2, SO2, PM>.s, PMio, and HAPs. 


_3.3.3 Environmental Justice* 


| Environmental Justice concerns are discussed in Section 3. 17, Environmental Justice; some relevant issues to air 
_ quality are discussed here. Nuiqsut and a large portion of the North Slope have been identified as a disadvantaged 
_ community by CEQ in the Climate and Economic Justice Screening Tool (CEJST, Version 1.0, November 2022). | 
_ Developed pursuant to President Biden’s Executive Order 14008 and released in November 2022, the tool is an 

_ essential step in implementing President Biden’s Justice40 Initiative and ensuring that the benefits of Federal 

_ programs are reaching communities that are overburdened by pollution and historic underinvestment. (CEQ 

_ 2022). The census tract that includes Nuiqsut and is identified as disadvantaged in CEJST based on the “Training 

_ and work force development” category, which is defined based on income, linguistic isolation, unemployment, 

_ and two socioeconomic indicators related to education. 
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: EPA’s Environmental Justice Screening and Mapping Tool (EJScreen) is a federal assessment tool (EPA 2022b). 
__BLM reviewed the following air quality environmental indexes from EJScreen: 
Particulate Matter 2.5 (g/m?) 
| @ Ozone (ppb) 
: e Air Toxics Cancer Risk (risk per million) 
e 


| Quality Technical Appendix, contains additional details show that both ozone and PMbs at or near Nuiqsut and the | 
_ test of the North Slope are below the NAAQS, which are health-based thresholds. The air quality modeling results 


3.3.4 Unavoidable Adverse, Irretrievable, and Irreversible Effects 

Although Project air emissions would occur, with the ROPs and other measures listed in Section Seals 
Avoidance, Minimization, and Mitigation, in place, the Project would meet all air quality standards. Project 
emissions and their impacts on air quality and air quality related values are unavoidable and irretrievable 
throughout the life of the Project (approximately 30 years). At the end of the Project’s life, emissions would 
cease, and thus impacts on air quality and air quality related values would not be irreversible. 


3.4 Soils, Permafrost, and Gravel Resources 

The analysis area for soils, permafrost, and gravel resources is the area within 328 feet (100 meters [m]) of 
proposed ground disturbances and ice infrastructure during construction or operations (Figure 3.4.1). This area 
represents the extent of potential direct and indirect effects to soils, permafrost, and gravel resources resulting 
from the Project. In the Arctic, permafrost is sensitive to disturbance and thaw induced by changes to vegetation 
cover or soils from the alteration of drainage patterns, soil pH, albedo, or changes in snow cover, all of which can 
decrease the thickness of permafrost for decades (Jorgenson, Ver Hoef et al. 2010). Consequently, the temporal 
scale for impacts to permafrost could be finite (decades) or permanent. 


3.4.1 Affected Environment* 

The analysis area is located in the Arctic Coastal Plain (ACP) physiographic subprovince. The ACP soils are 
composed of poorly drained, unconsolidated sediments transected by fluvial deposits of rivers and streams 
flowing northward from the foothills to the south (Wahrhaftig 1965). The fine-grained, unconsolidated sediments 
typically consist of eolian (windblown) deposits and are normally frozen with a high ice content and are about 
100 feet thick. Alluvial and fluvial deposits, including active, braided channels, terraces, and deltaic deposits, 
bisect the eolian sand deposits (Jorgenson, Kanevskiy et al. 2015). 


The entire analysis area is underlain by continuous permafrost to depths between 650 to 2,130 feet (SNAP 2019). 
Permafrost is ground that has been frozen for two or more consecutive years and is created by freezing 
temperatures maintaining water in a solid state (i.e., ice) (Jorgenson, Kanevskiy et al. 2015); the active layer (the 
top layer of ground subject to annual thawing and freezing) is generally between | and 4 feet thick (SNAP 2019). 
Active layer thickness can vary from year to year and depends on such factors as ambient air temperature, aspect, 
gradient, vegetation, drainage, snow cover, water content, and soil type. Long-term permafrost temperature 
monitoring shows a warming trend over the past 25 years, with the greatest warming near the coast. Available 
climate data indicates warming trends in soils across the ACP with a 0.15 degree Celsius increase per year 
approximately 1 m below the ground surface (Urban and Clow 2018; Wang, Jafarov et al. 2018). Polygonal, 
patterned ground (created when ice wedges form in the upper few feet of the ground surface) is indicative of ice- 
rich soils and is a common surface feature in the analysis area, especially in lowlands; polygons may be less 
apparent in drained upland areas, where vegetation can mask these surface features (Rawlinson 1993): 
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hydrogeologic nature and saturation of these thawing soils over time can result in variation of CH4 and CO 
_ release (Elder, Thompson et al. 2021) and post-permafrost changes to the soil and vegetation can result in changes _ 
_ to rates of gas emission over time (Keuschnig, Larose et al. 2022). | 


_ Shallow geologic hazards generally consist of near surface events, including landslides, sinkholes, and other 

_ consequences of Quaternary (recent) processes such as thawing permafrost or erosion of soils. Within the analysis _ 
_ area, hazards will be primarily driven by the changes to frozen soils due to thaw or disturbance, such as 
_ solifluction and slope instability due to freeze-thaw activity or thermokarsting as frozen soils thaw. Glaciation is 


Gravel resources in the analysis area west of the Colville River occur near the Ublutuoch (Tinmiaqsiugvik) River, 
where a new Project mine site is proposed. Gravel resources are relatively scarce in the NPR-A, especially west 
and north of the Colville River (BLM 2012c). The southern portion of the NPR-A contains more abundant sand 
and gravel resources. The source of these sediments is the Brooks Range, from which the wind- and water- 
transported materials were originally eroded. However, as one moves north away from the Brooks Range 
sediment sources, the materials become finer grained and thus less suitable for use as construction materials. 
Coarser grained sediments (including gravel) are typically found along the larger rivers in the southern NPR-A 
(BLM 2012c). The Clover mine site is a BLM-approved 65-acre undeveloped gravel source within the NPR-A 
(BLM 2004b), Figure 3.4.1. The only existing or previously used sand and gravel sites within the NPR-A are 
located around villages. 


East of the Colville River, there are several existing mine sites, such as Mine Sites E and C in Kuparuk (proposed 
for use in Option 3). 


There is little existing infrastructure in the analysis area, although ice and snow infrastructure occur across the 
North Slope. Past and present actions in the broader Project area are described in Section 3.1.1, Past and Present 
Actions. Climate change is occurring on the ACP, as described in Section 3.2, Climate and Climate Change. 
Increasing air temperatures (summer and winter) are likely leading to a deepening of the active layer and 
degradation of permafrost, which may result in changes in vegetation communities and could affect soils in the 
region given that vegetation plays a major role in the chemical properties and weathering of soil (Ping, Bockheim 
et al. 1998). 


3.4.2 Environmental Consequences 


3.4.2.1 Avoidance, Minimization, and Mitigation 


3.4.2.1.1 Applicable Lease Stipulations and Required Operating Procedures 
| Table 3.4.1 summarizes the NPR-A IAP LSs and ROPs that would apply to Project actions on BLM-managed 

_ lands and are intended to mitigate impacts to soil, permafrost, and gravel resources from development activity 

_ (BLM 2022b). The LSs and ROPs would reduce the impacts related to soil compaction, permafrost, soil 
_ hydrology, and fugitive dust from activities associated with the construction, drilling, and operation of oil and gas | 
| facilities. In 2021, BLM was directed to reevaluate the 2020 NPR-A IAP. The NPR-A IAP reevaluation resulted 
_ in the issuance of anew NPR-A IAP ROD (BLM 2022b) that selected an alternative nearly identical to the 2013 

| NPR-A IAP ROD. Full text of the requirements is provided in BLM (2022b). 
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Table 3.4.1, Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Soils, Permafrost, and Gravel Resources* 


LS or 
ROP 
ROP 
A-2 


ROP 
A-3 
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Description or Objective 


Requirement/Standard 


Minimize impacts on the 
environment from non-hazardous and 
hazardous waste generation. 
Encourage continuous environmental 
improvement. Protect the health and 
safety of oil field workers and the 
general public. Avoid human-caused 
changes in predator populations. 


Lessees/permittees shall prepare and implement a comprehensive waste i‘ 
management plan for all phases of exploration and development, including 
seismic activities. The plan shall be submitted to the AO for approval, as part of 
a plan of operations or other similar permit application. 

Waste generation shall be addressed in the following order of priority: 

1) prevention and reduction, 2) recycling, 3) treatment, and 4) disposal. The 

plan shall consider the following requirements: 

a. The plan shall identify precautions that are to be taken to avoid attracting 
wildlife to food and garbage. 

b. Requirements prohibit the burial of garbage. Users shall have a written 
procedure to ensure that the handling and disposal of putrescible waste will 
be accomplished in a manner that prevents the attraction of wildlife. 

All putrescible waste shall be incinerated, backhauled, or composted in a 
manner approved by the AO. All solid waste, including incinerator ash, shall 
be disposed of in an approved waste-disposal facility. The burial of human 
waste is prohibited. 

c. BLM requires all pumpable solid, liquid, and sludge waste be disposed of by 
injection in accordance with EPA, ADEC, and AOGCC regulations and 
procedures. 

d. BLM prohibits wastewater discharges or disposal of domestic wastewater 
into bodies of water, including wetlands, unless authorized by a National 


Pollutant Discharge Elimination System or State permit. 


Minimize pollution through effective 
hazardous-materials contingency 
planning. 


Discharges/Releases for the NPR-A operating area. 


A hazardous materials emergency contingency plan shall be prepared before 

transportation, storage, or use of fuel or hazardous substances. The plan shall 

include a set of procedures to ensure prompt response, notification, and cleanup 

in the event of a hazardous substance spill or threat of a release. The plan shall 

include a list of resources available for response. In addition, contingency plans 

shall include requirements to: 

a. Provide refresher spill-response training to NSB and local community spill- 
response teams on a yearly basis. 

b. Plan and conduct a major spill-response drill annually. 

c. Develop spill prevention and response contingency plans and participate in 
the North Slope Subarea Contingency Plan [superseded by the Alaska Inland 
Area Contingency Plan] for Oil and Hazardous Substances 
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LS or 


ROP 
ROP 
A-4 


ROP 
A-7 


Description or Objective Requirement/Standard 


Minimize the impact of contaminants 
on fish, wildlife, and the 
environment, including wetlands, 
marshes, and marine waters, as a 
result of fuel, crude oil, and other 
liquid chemical spills. Protect 
subsistence resources and subsistence 
activities. Protect public health and 
safety. 


Minimize the impacts to the 
environment of disposal of produced 
fluids recovered during the 
development phase on fish, wildlife, 
and the environment. 


B-2 


ROP |Maintain natural hydrologic regimes 


in soils surrounding lakes and ponds, 
and maintain populations of, and 
adequate habitat for, fish, 
invertebrates, and waterfowl. 
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Discharge of produced water in upland areas and marine waters is prohibited. 


Before initiating any oil and gas or related activity or operation, develop a 
comprehensive spill prevention, control, and countermeasure plan per 40 CFR 
112. The plan shall consider the following requirements: 

a. Sufficient oil-spill-cleanup materials shall be stored at all fueling points and 

vehicle-maintenance areas and shall be carried by crews on all overland 

moves. 

Fuel and other petroleum products and other liquid chemicals shall be stored 

in proper containers at approved locations. Fuel, petroleum products, and 

other liquid chemicals that in total exceed 1,320 gallons shall be stored 
within an impermeable lined and diked area or within approved alternate 
storage containers. Within 500 feet of waterbodies, fuel containers are to be 
stored within appropriate containment. 

. Liner material shall be compatible with the stored product and capable of 
remaining impermeable during typical weather extremes expected 
throughout the storage period. 

d. Permanent fueling stations shall be lined or have impermeable protection. 

. All fuel containers shall be marked with the responsible party's name, 

product type, and year filled or purchased. 

Notice of any reportable spill (as required by 40 CFR 300.125 and 18 AAC 

75.300) shall be given to the authorized officer as soon as possible, but no 

later than 24 hours after occurrence. 

All oil pans (i.e., “duck ponds”) shall be marked with the responsible party’s 

name. 


b. 


ae 


Withdrawal of unfrozen water from lakes and the removal of ice aggregate from 
grounded areas <4 feet deep may be authorized on a site-specific basis. Current 
water use requirements are: 

a. Lakes with sensitive fish (i.e., any fish except ninespine stickleback or 
Alaska blackfish): unfrozen water available for withdrawal is limited to 15% 
of calculated volume deeper than 7 feet; only ice aggregate may be removed 
from lakes that are <7 feet deep. 

. Lakes with only non-sensitive fish (i.e., ninespine stickleback or Alaska 
blackfish): unfrozen water available for withdrawal is limited to 30% of 
calculated volume deeper than 5 feet; only ice aggregate may be removed 
from lakes that are <5 feet deep. 

. Lakes with no fish present, regardless of depth: water available for use is 
limited to 35% of total lake volume. 

. In lakes where unfrozen water and ice aggregate are both removed, the total 
use shall not exceed the respective 15%, 30%, or 35% volume calculations. 

. Additional modeling or monitoring may be required to assess water level and 
water quality conditions before, during, and after water use from any fish- 
bearing lake or lake of special concern. 

. Any water intake structures shall be designed, operated, and maintained to 
prevent fish entrapment, entrainment, or injury. Note: All water withdrawal 
equipment must be equipped and must use fish screening devices approved 
by the ADF&G. 

. Compaction of snow cover or snow removal from fish-bearing 
waterbodies shall be prohibited except at approved ice road crossings, 


water pumping stations on lakes, or areas of grounded ice. 
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LS or |Description or Objective 


Requirement/Standard 


Protect stream banks, minimize 
compaction of soils, and minimize the 
breakage, abrasion, compaction, or 
displacement of vegetation. 


C-2 


g. Ground operations shall be allowed only when frost and snow cover are 
sufficient to protect the tundra. Ground operations shall cease when the 
spring snowmelt begins (approximately May 15); the exact dates will be 
determined by the AO. 

h. Low-ground-pressure vehicles shall be used for on-the-ground activities off 
ice roads or pads. 

i. Bulldozing of tundra mat and vegetation, trails, or seismic lines is prohibited. 

j. To reduce the possibility of ruts, vehicles shall avoid using the same trails for 
multiple trips unless necessitated by serious safety or superseding 
environmental concern. 

k. The location of ice roads shall be designed and located to minimize 
compaction of soils and the breakage, abrasion, compaction, or displacement 
of vegetation. Offsets may be required to avoid using the same route or track 
in the subsequent year. 

1. Motorized ground-vehicle use within the Colville River Special Area 
associated with overland moves, seismic work, and any similar use of heavy 
equipment shall be minimized within an area that extends | mile west or 
northwest of the bluffs of the Colville River. 


ROP 
E-2 


Protect fish-bearing waterbodies, 
water quality, and aquatic habitats. 


ROP 
E-4 


Minimize the potential for pipeline 
leaks, the resulting environmental 
damage, and industrial accidents. 


ROP 
E-6 


Reduce the potential for ice-jam 
flooding, impacts to wetlands and 
floodplains, erosion, alteration of 
natural drainage patterns, and 
restriction of fish passage. 


ROP 


Minimize the impact of mineral 
materials mining activities on air, 
land, water, fish, and wildlife 


E-8 


resources. 


Permanent oil and gas facilities, including roads, airstrips, and pipelines, are 
prohibited within 500 feet from the ordinary high-water mark of fish-bearing 


waterbodies. Essential pipeline and road crossings will be permitted on a case- 
by-case basis. 

All pipelines shall be designed, constructed, and operated under an AO- 
approved Quality Assurance/Quality Control plan that is specific to the 
product transported and shall be constructed to accommodate the best 
available technology for detecting and preventing corrosion or mechanical 


defects during routine structural integrity inspections. 


Stream and marsh crossings shall be designed and constructed to ensure free 
passage of fish, reduce erosion, maintain natural drainage, and minimize 
adverse effects to natural stream flow. Note: Bridges, rather than culverts, are 
the preferred method for crossing rivers. When necessary, culverts can be 


Prevent or minimize the loss of 
nesting habitat for cliff nesting 
raptors. 


constructed on smaller streams, if they are large enough to avoid restricting 

fish passage or adversely affecting natural stream flow. 

Gravel mine site design and reclamation will be in accordance with a plan 

approved by the AO. The plan shall consider: 

a. Locations outside the active floodplain. 

b. Design of gravel mine sites within active floodplains to serve as water 
reservoirs for future use. 

. Potential use of the site for enhancing fish and wildlife habitat. 

d. Potential storage and reuse of sod/overburden for the mine site or at other 

disturbed sites on the North Slope. 


io) 


potential impact to the integrity of the river bluffs. 


a. Removal of more than 100 cubic yards of bedrock outcrops, sand, and/or 
gravel from cliffs shall be prohibited. 

b. Any extraction of sand and/or gravel from an active river or stream channel 
shall be prohibited unless preceded by a hydrological study that indicates no 


—3) 
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Description or Objective 


River Setbacks 

Minimize the disruption of natural 
flow patterns and changes to water 
quality; the disruption of natural 
functions resulting from the loss or 
change to vegetative and physical 
characteristics of floodplain and 
riparian areas; the loss of spawning, 
rearing or over-wintering habitat for 
fish; the loss of cultural and 
paleontological resources; the loss of 
raptor habitat; impacts to subsistence 
cabin and campsites; the disruption of 
subsistence activities; and impacts to 
scenic and other resource values. 


Colville River Special Area 
Management Plan—Protection | 
Minimize the loss of arctic peregrine 
falcon nesting habitat in the Colville 
River Special Area. 


through setback areas. 


Deepwater Lakes 

Minimize the disruption of natural 
flow patterns and changes to water 
quality; the disruption of natural 


functions resulting from the loss or 
change to vegetative and physical 
characteristics of deepwater lakes; 
the loss of spawning, rearing or over 
wintering habitat for fish; the loss of 
cultural and paleontological 
resources; impacts to subsistence 
cabin and campsites; and the 


disruption of subsistence activities. 


ROP 
L-1 


Protect stream banks and water 
quality; minimize compaction and 
displacement of soils; minimize the 
breakage, abrasion, compaction, or 
displacement of vegetation; protect 


cultural and paleontological resources; 
maintain populations of, and adequate 
habitat for birds, fish, and caribou and 
other terrestrial mammals; and 
minimize impacts to subsistence 
activities. 


Requirement/Standard 


River Setbacks 

Permanent oil and gas facilities, including gravel pads, roads, and pipelines, are 

prohibited in the streambed and adjacent to the rivers listed below. On a case-by 

case basis, essential pipeline and road crossings will be permitted through 
setback areas. 

a. Colville River: A 2-mile setback from the boundary of NPR-A where the 
river determines the boundary along the Colville where BLM manages both 
sides of the river up through T5S, R30W, U.M. Above that point to the 
juncture of Thunder and Storm creeks, the setback is 0.5 mile. 

b. Fish Creek: A 3-mile setback from the creek downstream from the eastern 
edge of Section 31, T11N, RIE., U.M. and a 0.5-mile setback farther 
upstream. 

c. Judy (Kayyaaq) Creek: A 0.5-mile setback. 

d. Ublutuoch (Tinmiaqsiugvik) River: a 0.5-mile setback. 


Colville River Special Area Management Plan—Protection 1 

To minimize the direct loss of arctic peregrine falcon nesting habitat and to 
protect nest sites in the Colville River Special Area, the following protective 
measures apply: 

Permanent oil and gas facilities, including gravel pads, roads, and pipelines, 
are prohibited in the streambed and adjacent to the rivers listed below. On a 
case-by-case basis, essential pipeline and road crossings will be permitted 


Generally, permanent oil and gas facilities are prohibited on the lake or 
lakebed and within 0.25 mile of the ordinary high water mark of any deep 
lake as determined to be in lake zone III (1.e., depth greater than 13 feet [4 
m]; Mellor 1985). On a case-by-case basis, essential pipeline(s), road 
crossings, and other permanent facilities may be considered through the 
permitting process in these areas where the lessee can demonstrate on a site- 
specific basis that impacts will be minimal. 


On a case-by-case basis, BLM may permit low-ground-pressure vehicles to 

travel off of gravel pads and roads during times other than those identified in 

ROP C-2a. Permission for such use would only be granted after an applicant 

has: 

a. Submitted studies satisfactory to the AO of the impacts on soils and 

vegetation of the specific low-ground-pressure vehicles to be used. 

Submitted surveys satisfactory to the AO of subsistence uses of the area as 

well as of the soils, vegetation, hydrology, wildlife and fish (and their 

habitats), paleontological and archaeological resources, and other resources 
as required by the AO. 

c. Designed and/or modified the use proposal to minimize impacts to the AO’s 
satisfaction. Design steps to achieve the objectives may include, timing 
restrictions, shifting of work to winter, rerouting, and not proceeding when 
certain wildlife are present or subsistence activities are occurring. At the 
discretion of the AO, the plan for summer tundra vehicle access may be 
included as part of the spill prevention and response contingency plan. 


b. 


Source: BLM 2022. 
Note: ADEC (Alaska Department of Environmental Conservation); ADF&G (Alaska Department of Fish and Game); AO (authorized officer); AOGCC 
(Alaska Oil and Gas Conservation Commission); BLM (Bureau of Land Management); EPA (U.S. Environmental Protection Agency); LS (lease stipulation); 
m (meter); NPR-A (National Petroleum Reserve in Alaska); NSB (North Slope Borough); ROP (required operating procedure). 


All action alternatives would require exceptions from existing LSs and ROPs, as detailed in Table D.4.9 in 
Appendix D.1, Alternatives Development. When exceptions are granted, they typically are specific to stated 
Project actions or locations and are not granted for all Project actions. Exceptions that would affect soil, 


Chapter 3.4 Soils, Permafrost, and Gravel Resources 


Page 86 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


permafrost, and gravel resources would include those to LSs K-1 and K-2. All action alternatives include road and 
pipeline crossings of waterbodies (including one or more of the waterbodies protected in LS K-1) and freshwater 
intake pipelines at Lakes L9911 and/or M0235 (varies by alternative), previously identified deepwater lakes 
protected by LS K-2 (Figure 3.10.2 in Section 3.10, Fish). Under alternatives B, C, and D, a CFWR would be 
connected to deepwater Lake M0015. As a result, some effects to soils in these locations may be unavoidable. 


3.4.2.1.2 Proponent’s Design Measures to Avoid and Minimize Effects 


CPAI’s design features to avoid or minimize impacts are listed in Table I.1.2 in Appendix I.1, Avoidance, 
Minimization, and Mitigation. 


3.4.2.1.3 Resource Specialist Additional Suggested Avoidance, Minimization, or Mitigation 


The following additional, suggested mitigation measures could reduce impacts to frozen soils, as related to the 
design of embankments and roads: 
e Separate native soils from Project fill using geotextiles or fabrics 
e Use thick embankments and shallow slopes 
e Monitor thermokarsting, the depth of the active layer, and the compression of soil and vegetation in the 
annual resupply ice road footprint, for footprints that are used consecutively each year 


3.4.2.1.4 Public and Cooperating Agency Suggested Mitigation Measures* 


Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 
Supplemental EIS are listed in Tables I.4.1 and 1.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
The following public and cooperating agency additional suggested mitigation measures may reduce impacts to 
soils, permafrost, and gravel resources. 


Cee eo To ern cn anna wenn anna nn nanan noe anne eO nnn nnaennnneenenetanennssars pasantnenatnnensatntrenecsanseeneen ts earnncns Seren rs nene rs onen owen nrernsratactincernevecnerrarnnuscperecennetencenneneenses} 


e CPAI will evaluate the use of a surface miner at the Tinmiaqsiugvik mine site to develop the gravel 
resource. CPAI will use a surface miner at the Kuparuk Mine Site during the initial winter construction 
season and shall provide a report to BLM on the efficacy of this equipment in North Slope conditions no 
later than June following the initial construction season. The report shall describe how the equipment was | 
used, any engineering or logistical challenges of using this equipment, and steps taken to adapt the surface | 
miner for use in North Slope operations. If the surface miner is determined to be technologically feasible 
as an alternative to blasting, BLM will require its use at the Willow Tinmiagsiugvik mine site to reduce 


3.4.2.2 Alternative A: No Action 

Under the No Action Alternative, no direct or indirect impacts to soils, permafrost, or gravel resources would 
occur; however, exploration for resources, including gravel and hydrocarbons, would continue in the area and the 
effects would be the same as those described in Section 3.4.1, Affected Environment. 


3.4.2.3 Alternative B: Proponent’s Project 


3.4.2.3.1 Thawing and Thermokarsting* 


Degradation of permafrost can be affected by ice content, soil or vegetation removal, and ground disturbances, 
with ice-rich and thaw-unstable soils and hillsides being the most sensitive to thawing (ADNR 2018). Thawing, 
ice-rich, permafrost soils create thermokarst features (periglacial topography resembling karst due to the selective 
melting of permafrost) that transform the landscape by subsidence, erosion, and changes in drainages, including 
channelization and ponding (USFWS 2015b). Changes in landforms due to erosion and thermokarst, such as 
slumping and channelization, affect the vegetation and water characteristics of the area (USFWS 2015b). 


Placement of gravel fill can cause heat transfer to underlying soils beneath pads, which could cause thermokarst 
development and thaw settlement. Gravel pads would be a minimum of 5 feet thick to maintain a stable thermal 
regime and to protect underlying permafrost. The average pad thickness would be 7 feet (details provided in 
Appendix D.1). Thermosyphons would be installed in specified areas (e.g., near well house shelters and on 
maintenance shop or warehousing facilities that are at grade) based on North Slope industry standard best 
engineering practices to protect the permafrost and prevent subsidence. 
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Placement of gravel fill can also change surface drainage and cause permafrost thawing, subsidence, and the 
accumulation of water. Project pads would be sited and oriented to minimize wind-drifted snow accumulations 
and alleviate ponding. Gravel fill would cover soils and kill existing vegetation, altering the thermal active layer 
indefinitely (USACE 2018, pg. 3-54). Alternative B would fill 484.0 acres with gravel infrastructure using 
4,897,200 cy of gravel (Table 3.4.2). 


Use of gravel infrastructure by vehicles and aircraft would create dust that would settle onto surrounding 
vegetation and snow. This could increase soil alkalinity, decrease albedo, increase thermal conductivity, promote 
earlier spring thaw than in surrounding areas, and lead to ground subsidence from the melting of ice-rich 
sediments (Everett 1980; Myers-Smith, Arnesenm et al. 2006; Walker and Everett 1987). Where road dust 
increases soil alkalinity, it can reduce plant vigor in acidic tundra (Walker and Everett 1987). The majority of 
soils in the Project area have a pH between 5.5 and 7.4 (Raynolds, Walker et al. 2006); thus, the impacts may be 
less compared with other areas of the ACP that have more acidic tundra, which is more vulnerable to dust 
disturbance (Auerbach, Walker et al. 1997). Road dust has the greatest impact within 35 feet of a road because 
this is where a majority of the dust is deposited, but it can have impacts up to 328 feet (100 m) of a road’s surface 
(Myers-Smith, Arnesenm et al. 2006; Walker and Everett 1987). Impacts may occur at greater distances, but the 
intensity of the impact decreases with the distance from the road. Where dust deposition leads to the melting of 
massive ice wedges, thermokarsting can occur. The melted ice wedges typically form flooded low spots, which 
exacerbate and spread the melting. This leads to the melt area extending laterally from the road and may lead to 
melting beyond the area immediately adjacent to the road (Walker, Raynolds et al. 2014). Under Alternative B, 
3,448.4 acres of dust shadow would be created, including at the Tinmiaqsiugvik Mine Site. 


During winter, the deposition of airborne dust reduces the albedo of roadside snow, which initiates earlier melting 
in spring and increases cumulative heat absorption of the active layer, creating a deeper active layer and making 
the permafrost more prone to thermal erosion (NRC 2003; Walker and Everett 1987). Implementation of CPAI’s 
Dust Control Plan (Appendix I.3) would reduce the occurrence and volume of dust that would settle on tundra and 
waterbodies that surround Project infrastructure. 


Ice roads and pads would compact vegetation and organic soil layers, which could reduce the insulating properties 
and increase the potential for thermokarsting (Jorgenson, Ver Hoef et al. 2010; USFWS 2014). The magnitude of 
impacts would depend on the type of vegetation affected, the snow depth, and the depth of the active layer. 
Properly constructed and maintained ice roads and pads built for a single season would have minimal impacts to 
soils and permafrost; however, when ice roads are constructed in the same footprint in consecutive years, the 
depth of thaw increases each year following ice road construction (Yokel and Ver Hoef 2014). Use of seasonal ice 
infrastructure during construction would reduce the need for gravel infrastructure, which has a greater impact on 
soils and permafrost. Alternative B would create 4,557.3 acres of ice infrastructure during construction. 


Soils and vegetation can also be compressed by off-road travel, which can cause changes and disturbance to the 
insulating surface vegetation layer and result in increased active layer thickness, thawing of the permafrost, and 
development of thermokarst structures. Thermokarsts change the surface topography by increasing water 
accumulation, changing the surface water drainage patterns, and increasing the potential for soil erosion and 
sedimentation (BLM 2018a, 252; Jorgenson, Ver Hoef et al. 2010). These effects could occur in the footprint of 
off-road travel. Details on vegetation damage from off-road travel, including the duration of vegetation recovery, 
are in Section 3.9, Wetlands and Vegetation. 


Pipeline VSMs could introduce heat and displace and disturb soils around the VSM. Heat from auguring VSMs 
would likely dissipate within 1 to 2 weeks; heat gain through the VSM itself would be nominal if designed 
appropriately. VSM installation would occur from temporary ice infrastructure; no residual or indirect impacts 
would be expected from the sidecasting of cuttings because they would be removed from the ice pad and would 
not be allowed to reach the ground surface. 


Piles driven for bridge abutments would be installed from ice infrastructure and would have minimal surficial 
disturbance and displacement of soil and permafrost outside the diameter of the pile. 


Installation of culverts for stream crossings would change the airflow and thermal dynamics of the soils where 
culverts are placed. As culverts allow for air flow below road embankments, a deeper active layer would form 
below the exposed culvert than where the road or pad embankment is placed. If enough thaw is introduced at the 
culvert crossing, settlement may occur at that location. Conversely, if the soils thaw, heaving may occur; seasonal 
and differential movement may cause the failure of the culvert and road embankment. Alternative B would install 
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approximately 197 cross-drainage culverts and 11 culvert batteries. Impacts to permafrost and soils due to thaw 
might be mitigated through the use of insulation below the culvert to reduce the impact of seasonal freeze thaw, 
however, the most effective approach is to place the culvert at the project elevation so as to prevent impoundment 
of water at the toe of the embankment (Brown, Brockett et al. 1984; Camels, Roy et al. 2018). 


Well casings from production and injection wells would transfer heat to the surrounding soils and could change 
the thermal regime of the permafrost and create areas of deep thaw. Heat transfer could also occur from warm 
production fluids (subsurface injections of water, drilling waste, or miscible-injectant), which can create areas of 
deep thaw or changes in the thermal regime. Approximately 50 boreholes per drill pad are anticipated; vertical 
settlement of thawed soils can occur and cause instability of the pad. Effects would likely occur in a 20- to 30-foot 
radius around the borehole. Thaw around the boreholes could continue to widen in radius during operation of the 
well and would refreeze several years after operations cease (Kutasov 2006). 


The Colville River HDD crossing would be bored below the river and would have entry and exit locations set 
back at least 300 feet from the riverbanks. The HDD pipeline crossing would be approximately 70 feet below the 
center of the river channel and a bentonite slurry would be used to flush drill cuttings and to hold the hole open. 
While the majority of the HDD pipeline would be buried below the riverbed, surficial impacts similar to those at 
culvert crossings may occur at the pipeline entry and exit locations, such as thaw settlement and ponding where 
soils and vegetation are disturbed. 


Approximately 135.8 total acres would be excavated for the gravel mine site (119.4 acres) and the CFWR (16.4 
acres), which would disturb frozen soils and change thermal conditions at the mine and CFWR sites. This can 
impact groundwater characteristics immediately adjacent to the excavation and change the movement of 
groundwater through soils. 
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Overburden material would be removed prior to extraction of the underlying yield material. The overburden 

_ consists of a thin (1 to 2 foot) organic layer overlying an inorganic layer. These layers would be removed 

_ separately, and organic materials would be moved within the mine site; the exact location of overburden 

_ placement would vary based on the current construction phase and mine site configuration. Inorganic overburden 
_ would be removed by drilling and blasting methods and it would be moved, stockpiled, and shaped. A mix of the 
| inorganic overburden with the organic overburden at a ratio between 3:1 to 5:1 (inorganic to organic overburden) 
_ would be used for use as a cap layer on the thermal berms. 


_ The overburden removal process would occur incrementally as needed and is not expected to substantially exceed _ 
_ the expected area to be mined in a particular season. Overburden would be stockpiled within the permitted mining 
_ footprint or placed within the mine area as part of reclamation. Excess overburden remaining after construction of | 
| the perimeter berms may be temporarily stockpiled on ice pads adjacent to the mine site area. No overburden 
would be stockpiled outside of the permitted mining footprint during the summer months. 


: Gravel extraction would be performed by using either drilling and blasting methods or surface mining techniques 

_ and would occur after overburden is removed in a particular area. Mining operations would occur during winter 

_ construction seasons. The layout of the mine upon the completion of each season would vary depending on 

' construction phase. Reclamation of the mine sites would begin once excavation has progressed enough to provide 

_ room within the excavated area for performing both mining and reclamation activities concurrently. Reclamation 

_ materials would include overburden removed during mining activities and clean soils generated during other 

_ Project construction activities (e.g., VSM installations, boat ramp construction). The reclamation plan would 

_ minimize tundra impact by stockpiling overburden within the mine site footprints when practicable. Stockpiling 

_ overburden outside of the mine site footprint would be necessary when space inside the mine site is not available. | 
_ All stockpiles temporarily placed outside of the permitted area would be placed on ice pads. Following removal of | 
_ the ice pads and overburden stockpiles, monitoring and treatment of the underlying tundra would be conducted as | 
described in the Willow Mine Site Mining and Reclamation Plan (Appendix D.2). 


: The reclamation effort would focus on thermal protection of the permafrost near the mine site walls and creation 
| of a deepwater area at the center of the reclaimed mine pits. This would occur by placing overburden along the 

_ walls to create mine site slopes of 3:1. Overburden placement would tie into the perimeter berms that were 

| constructed at the beginning of mine operations (Appendix D.2). 


The geographic and temporal extents of thaw would vary depending on the depth and size of the pond and local 
soil conditions. Installation of soil berms around the perimeter of the mine site and the CFWR would help 
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maintain the thermal regime of frozen soils adjacent to the excavation. The berms would act as insulation and 
cause the active layer to rise into the berm, thereby protecting the frozen soils below (near the crest of the pit) 
(Andersland and Ladanyi 2003). 


Several thermal and erosional factors contribute to slope instability, and various methods can be used to limit or 
reduce slope movement within cuts made in ice-rich soils. These methods include soil retention structures, 
protective surface coverings, moderate to flat cut slopes (1.5:1 to 3:1) (Andersland and Ladanyi 2003, Chapter 
8.5). The 3:1 side slopes of the mine pit would help reduce the thermal impact of impounded water and stabilize 
slopes (Andersland and Ladanyi 2003, Chapter 9.5); the thawing of lower angle slopes will result primarily in soil 
settlement with little or no lateral movement (Andersland and Ladanyi 2003, Chapter 8.5). 


The Willow Mine Site Mining and Reclamation Plan (including reclamation activities) has been coordinated with 
agencies and is provided as Appendix D.2. Upon closure, the mine site would slowly fill with surface water from 
precipitation and snowmelt, which would accelerate permafrost thaw. Water impounded in a flooded pit would 
likely remain unfrozen indefinitely near the bottom, creating a thaw bulb around and beneath the pit, which may 
cause the excavation walls to slough and deposit material into the pit (BLM 2018a, 250). After approximately 10 
years, the pit would be full and could crest the banks of the pit during periods of high sheet flow (expected only at 
spring runoff). Each mine cell would have a low point in the mine perimeter berm (Appendix D.2, Figure 3) that 
would allow drainage from the pit at high water. Although the mine site would not be connected to adjacent 
streams, water from the pit could flow over the tundra to the Ublutuoch (Tinmiaqsiugvik) River during spring 
breakup. Such maximum flows would occur once per year during spring breakup; significant releases are not 
expected during other times of the year. Summer releases would be infrequent or insignificant due to low summer 
precipitation on the North Slope. Seasonal flow over or inundation of the tundra could cause the thawing of soils 
and thermokarsting below the flow path. 


At the CFWR, the presence of water in the pond would disturb frozen soils; in addition, as the soils of the CFWR 
walls are exposed to surface temperatures and water, they would likely thaw; thus, the thermal regime of the area 
immediately adjacent to the disturbed ground soils and vegetation may change. The walls of the CFWR would 
have 6:1 side slopes, which would be flatter than the slope criteria described in Andersland and Ladanyi (2003) to 
limit or reduce slope movement, generally flatter slopes are more stable. The 6:1 slopes would also help to reduce 
the lateral extents of thaw beyond the boundary of the CFRW by drawing thaw bulb, or talik, further into the lake. 
The CFWR is designed similar to Lake K2014 at CPF2 in Kuparuk. Although there has been no formal 
monitoring of the thaw bulb or shoreline at Lake K2014, there have been no observations or operational issues 
regarding stability of the lakeshore or the reservoir that have arisen since the reservoir was constructed. 


Excavated material from the CFWR would be placed around the CFWR as a 5-foot-tall berm. Gravel would be 
placed on top of the berm to provide a driving surface. Placement of fill can change surface drainage and cause 
permafrost thawing near the toes of the berm slopes, subsidence, and the accumulation of water, as described 
above regarding placement of fill for roads and pads. Fill would cover soils and kill existing vegetation, altering 
the thermal active layer indefinitely (USACE 2018, pg. 3-54). 


_CPAI’s civil design specifications require that ‘embankments shall be designed to keep underlying permafrost 

_ frozen’. To meet this specification, the Project would use two sets of design criteria for embankment sections, an 
_ uninsulated section and an insulated section. Project components may require the use of one or a combination of 
| both sections as outlined 


-e  CPAI standard design criteria (uninsulated or gravel-only embankments): 


Enesisssssessnontessoneenunuansnsnususuasonsnscs Fassessbuusszonnsasiuseaniesounstenshssoustatonururautsusustssssisdbontescaasuvouassvenevsurescou vosottYountsanuaTbssirtssatstasitisvsavouhsressia ooniatosssecaeiveseta waealisani¢vosas eueatesevarnossapessantcnexeysbat stoeata rant etraooetcee roeee recat emets eaeeer ee eee eee er aea H 


| o 5-foot minimum thickness gravel embankment (roads and pads) 
8 fo) Embankment elevation is controlled by the highest underlying point of existing grade 


: » 3- Rei minimum gravel cover over insulation - where drill rig transport will not occur 
during thawed conditions (i.e., summer months) 

"3 inches of insulation board is required where gravel thickness is less than 5 feet 
_" Where gravel thickness is greater than 5 feet, the standard uninsulated design criteria may) 
be used 
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=  2-foot gravel cover over culverts and pipeline crossings 
" Insulated road embankments are generally taller than 3.25 feet to account for 2-foot 


_"  4-foot minimum gravel cover over insulation - where drill rig transport will not occur 


| = 3 inches of insulation board is required where gravel thickness is less than 5 feet 
_" Where gravel thickness is greater than 5 feet, the standard uninsulated design criteria may 
be used 


All other design criteria conform to CPAI standard design criteria. 


_ Wastewater injection is proposed as part of the Project’s development plan; based on the wastewater injection 

_ plan, induced earthquakes are not anticipated. It has been shown in the past that induced seismic activity due to 

_ fluid injection has occurred in parts of the U.S., however only a small fraction of these disposal wells have 

_ induced earthquakes that are large enough to be of concern to the public. Anticipating whether a planned 
wastewater disposal activity will trigger earthquakes that are large enough to be of concern is difficult, as there 
are currently no methods available to do this in a definitive sense. The USGS has developed methods that use 
injection information to help us determine whether injection activities might cause induced earthquakes and rule 
out other injection activities that are unlikely to induce earthquakes, but neither can be determined with certainty 
(Rubinstein and Mahani 2015; USGS 2022a, 2022b). 


e Presence of a fault 
_@ Stresses acting on the fault favorable to slip 
_e A pathway for the pressure increases from injection to interact with the fault 
e 

e@ 


Additional mitigation projects include rehabilitation/hardening of subsistence trails at Nuiqsut (109.0 acres) and 

_ Anaktuvuk Pass (100.1 acres). These improvements are planned to include installation of interlocking trail mats 

_ and geotextile to harden and support existing trail routes. By doing this action to improve the trails, it impacts the 
_ permafrost and soils such that wheel loads will be more spread out and prevent erosion of sensitive and frozen 

_ soils due to traffic, while improving drainage and allowing vegetation to reestablish. Frozen soils that have been 


3.4.2.3.2 Gravel Resource Depletion 


Little information is available regarding the extent of gravel resources throughout the NPR-A. Some gravel 
exploration has occurred in the northeastern portion of the NPR-A and known gravel sources do exist, such as the 
approved (but not yet permitted or developed) Clover Mine Site. The Project would permanently decrease gravel 
sources near the Ublutuoch (Tinmiaqsiugvik) River and further reduce the availability of gravel resources at 
Kuparuk Mine Sites C and E. 


Table 3.4.2. Impacts to Soils, Permafrost, and Gravel Resources by Action Alternative and Module 

Delivery Option* 
Component Alternative B: Alternative C: Alternative D: Alternative E: Three-Pad 
Proponent's Disconnected Disconnected Alternative (Fourth Pad 
Project Infield Roads Access Deferred 


Acres of gravel fill 484.0 545.9 482.8 428.4 
Volume of gravel fill (cubic yards) |4,897,200 5,807,200 5,888,200 4,448,200 


Acres of excavation 135.8 206.2 206.2 115.0 
mine site and CFWR 


Acres of dust shadow? 3,447.6 3,465.9 2,689.8 2,862.0 
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Component Alternative B: Alternative C: Alternative D: Alternative E: Three-Pad 
Proponent's Disconnected Disconnected Alternative (Fourth Pad 
Project Infield Roads Access Deferred 


Number of VSMs 


Note: CFWR (constructed freshwater reservoir); VSMs (vertical support members). 
* Area potentially altered by dust generated from vehicles or wind on gravel fill extending 328 feet (100 meters) from gravel infrastructure. 


3.4.2.4 Alternative C: Disconnected Infield Roads 

Impacts to soils, permafrost, and gravel resources under Alternative C would be the same as identified under 
Alternative B, with the following differences: Alternative C would require 61.9 more acres of gravel fill (545.9 
total acres), 910,000 more cy of gravel, 1,050.7 more acres of ice infrastructure (that would have a longer duration 
since it would occur seasonally throughout operations), 10 fewer cross-drainage culverts, and | less culvert 
battery. Alternative C would include a larger excavation at the proposed mine site to provide the increased gravel 
volume, with a total mine site excavation footprint of 189.8 acres (70.4 acres more than Alternative B). It would 
also have 18.3 more acres of dust shadow (see Table 3.4.2). The annual ice road (3.6 miles) that would be 
required for Alternative C could be constructed in the same footprint in consecutive years throughout the life of 
the Project (approximately 30 years), which would result in more compaction and thawing of soils. For these 
types of ice roads, the depth of thaw increases each year following ice road construction (Yokel and Ver Hoef 
2014). Thus, Alternative C would have incrementally more impacts to soils, permafrost, and gravel resources than 
Alternative B. 


3.4.2.5 Alternative D: Disconnected Access 

Impacts to soils, permafrost, and gravel resources under Alternative D would be the same as identified under 
Alternative B, with the following differences: Alternative D would require 1.2 less acres of gravel fill (482.8 total 
acres), 991,000 more cy of gravel, 2,607.5 more acres of ice infrastructure (that would have a longer duration 
because it would occur seasonally throughout operations), 53 fewer cross-drainage culverts, and 3 fewer culvert 
batteries (see Table 3.4.2). (A larger fill volume is needed for Alternative D due to topography and depth of fill. 
Different alternatives require different pad thicknesses to achieve a level pad surface.) Alternative D would 
include a larger excavation at the proposed mine site to provide the increased gravel volume, with a total mine site 
excavation footprint of 189.8 acres (70.4 acres more than Alternative B). It would also have 757.7 less acres of 
dust shadow. The annual ice road (12.5 miles) that would be required for Alternative D could be constructed in 
the same footprint in consecutive years throughout the life of the Project, which would result in more compaction 
and thawing of soils. For these types of ice roads, the depth of thaw increases each year following ice road 
construction (Yokel and Ver Hoef 2014). Overall, Alternative D would have slightly fewer impacts to soils, 
permafrost, and gravel resources than Alternative B. 


_ Alternative E evaluates the full development of the Willow reservoir with up to four drill site pads (initially three, 
_ with decision deferred on the fourth), recognizing that a decision regarding approval of BT5 would not be made in | 
_ the Willow MDP ROD resulting from this Supplemental EIS and would require any appropriate additional 
_ analysis and a separate future decision. 


_ Impacts to soils, permafrost, and gravel resources under Alternative E would be the same as those identified under 
_ Alternative B, with the following differences: Alternative E would require 55.5less acres of gravel fill (428.4 total 
_ acres), approximately 449,000 less cy of gravel, 530.5 less acres of ice infrastructure, 38 fewer cross-drainage 
_ culverts, and 2 fewer culvert batteries (see Table 3.4.2). (A smaller fill volume would be needed for Alternative E 

_ due to reduced fill area. Different alternatives require different pad thicknesses to achieve a level pad surface 

_ while maintaining the existing thermal regime due to differences in local topography.) The mine site excavation 

_ under Alternative E would be the 4.4 acres less than Alternative B, with a total mine site excavation footprint of 

| 115.0 acres. Alternative E would also have 585.6 fewer acres of dust shadow and would not include a CFWR 

| (16.4 acres of excavation) or annual ice roads to support Project operations. Overall, Alternative E would have 

_ fewer impacts to soils, permafrost, and gravel resources than Alternative B. 
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| In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis _ 
_ that assumes approval of BTS and evaluates BTS analysis assuming the earliest possible construction start date 
_ (Year 7). This is assumed to be the most impactful scenario under Alternative E because it includes BTS and 

_ would have the most overlap between the construction of BTS and drilling phases at BT1, BT2, and BT3. If BT5 

_ construction is deferred beyond Year 7, the anticipated impacts related to BTS would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. 


| Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized | 
| for construction, though a fourth drill site pad (BT5) may be authorized at a later time. Alternative E includes all 


3.4.2.7 Module Delivery Options 


3.4.2.7.1 Module Delivery Option 1: Atigaru Point Module Transfer Island 
Option 1 would require 397,000 cy of gravel fill from the Tinmiaqsiugvik Mine Site (Table 3.4.3). Gravel 


extraction would change landforms and decrease gravel resources, as described under Alternative B, Section 
3.4.2.3.1, Thawing and Thermokarsting. Option 1 would also require 859.6 acres of onshore ice infrastructure, 
which would compact soils and contribute to thaw and thermokarst, as described above for Alternative B. 


3.4.2.7.2 Module Delivery Option 2: Point Lonely Module Transfer Island 


Option 2 would require more gravel fill (446,000 cy) from the Tinmiagsiugvik Mine Site and more onshore ice 
infrastructure (1,771.1 acres) (Table 3.4.3). Both of these types of effects are described for Option 1 and 
Alternative B. 


3.4.2.7.3 | Module Delivery Option 3: Colville River Crossing 


Option 3 would require 118,700 cy of gravel fill and 666.6 acres of onshore ice infrastructure. Option 3 would 
also add 5 acres of gravel fill onshore along existing Kuparuk roads and extend the dust shadow 27.5 acres 
beyond the existing dust shadow (Table 3.4.3). Effects of gravel fill on soils and permafrost are described under 
Alternative B, Section 3.4.2.3.1. 


Table 3.4.3. Impacts to Soils, Permafrost, and Gravel Resources by Action Alternative and Module 
Delivery Option 

Component Option 1: Atigaru Point — Option 2: Point Lonely Option 3: Colville River Oe 

Module Transfer Island Module Transfer Island Crossing : 


Volume of gravel fill (cubic yards) 
Dee Seas a SS ee eee 
859.6 


* Fill for module transfer islands is in the marine area and would not affect permafrost. 


3.4.2.8 Oil Spills and Other Accidental Releases 

The EIS addresses accidental spills that could occur from the Project. Chapter 4.0, Spill Risk Assessment, 
describes the likelihood, types, and sizes of spills that could occur. Under all action alternatives, spills and 
accidental releases of oil or other hazardous materials could occur. Spills associated with the storage, use, and 
transport of waste or hazardous materials (e.g., diesel, gasoline, other chemicals) during all Project phases would 
likely be contained on gravel or ice pads, inside structures, or within secondary containment structures. Therefore, 
these types of spills would not be expected to impact soils, permafrost, or gravel resources. 


If a spill were to occur off a gravel pad or road, the likelihood and magnitude of the impact would be influenced 
not only by the spill’s size but also by the season in which it occurs. If a spill were to occur during winter, the 
contaminant may not infiltrate into the substrate and cleanup would be possible by isolating the contaminant and 
removing the contaminated ice and snow for proper disposal. If a spill were to occur during summer, the 
contaminant may infiltrate through the active layer before encountering permafrost. In this scenario, all sediment 
and contaminated soil above the permafrost may need to be treated or removed and replaced with clean material, 
depending on the nature of the materials. In either case, the affected area would be limited to the area of the 


Chapter 3.4 Soils, Permafrost, and Gravel Resources Page 93 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


spilled contaminant and the response efforts. A spill occurring in a body of water would have a higher potential 
for migration and distribution of the contaminant. 


Accidental releases of diesel or glycol would not likely migrate into frozen soils, but some substances that would 
not freeze, such as glycol, have the potential to affect the thermal properties of soils, resulting in thawing if 
released beyond gravel infrastructure. The greatest impacts to soil and permafrost resources from spills would be 
from cleanup activities, as these would likely require the excavation or disturbance of soils to remove the 
contamination. 


Seawater spills on nonfrozen soil would have effects that could potentially last many years by killing plants, 
which would reduce their insulating properties. These types of spills could change the chemical composition of 
soils and the presence of saline conditions would depress the freezing temperature and cause soils to thaw at 
lower temperatures and potentially increase the likelihood of thermokarsting. 


3.4.3 Unavoidable Adverse, Irretrievable, and Irreversible Effects 

Even with LSs, ROPs, and mitigation measures, some unavoidable impacts to soils would occur but may be 
reduced below a level that would be irreversible or that would result in long-term decreases in soil function in the 
analysis area. Soil impacts would be irretrievable during the life of the Project (approximately 30 years) and until 
Project closure and reclamation is completed. If reclamation of permanent infrastructure did not occur, effects 
would be irreversible. Unavoidable impacts to permafrost would be irreversible, such as water impoundments at 
the gravel mine site and the CFWR (under Alternatives B, C, and D) because, because they would permanently 
change the thermal regime of the underlying soils. 


This chapter describes contaminated sites and spill locations and provides context to understand the likelihood of 
encountering existing contamination during Project construction and operations. Project handling of hazardous 
materials and management of hazardous wastes are described in Chapter 2.0, A/ternatives. Unintentional releases 
of oil, produced water, and seawater are discussed in Chapter 4.0, Spill Risk Assessment. 


3.5 Contaminated Sites 

This chapter describes contaminated sites and spill locations and provides context to understand the likelihood of 
encountering existing contamination during Project construction and operations. Project handling of hazardous 
materials and management of hazardous wastes are described in Chapter 2.0, A/ternatives. Unintentional releases 
of oil, produced water, and seawater are discussed in Chapter 4.0, Spill Risk Assessment. 


3.5.1 Affected Environment* 

Records of existing contaminated sites and spills within 0.5 mile of the Project (analysis area) were reviewed to 
identify the locations, characteristics, and quantities of existing contamination. The temporal scale of the Project 
potentially encountering contaminated sites would be the life of the Project (approximately 30 years) 
(construction through operations and reclamation). The search results are summarized below and in Figure 3.5.1; 
results are detailed in Appendix E.5, Contaminated Sites Technical Appendix. 


_e The ADEC Contaminated Sites Database (ADEC 2022a) identified 14 contaminated sites within 0.5 mile 
of potential Project elements (Appendix E.5, Table E.5.2). One contaminated site at Kuparuk has been 
categorized as cleanup complete with institutional controls. All other sites have been categorized as clean | 
up complete and are located at Point Lonely, making them only applicable to module delivery options! 
and 2. 
_e The EPA Facility Registry Service Facility Detail Report Database (EPA 2022c) identified three 
Comprehensive Environmental Response, Compensation, and Liability Information System sites within 
0.5 mile of potential Project elements at Alpine oil field, Alpine airstrip, and Camp Lonely (Appendix 
E'S, Table E:3.3); 
_e The ADEC Statewide Oil and Hazardous Substance Spills Database (ADEC 2022b) identified 52 
documented spills greater than 5 gallons within 0.5 mile of potential Project elements (Appendix E.5, 
Table E.5.3). Spills were cleaned up to the point contamination was below DEC cleanup levels and the 
incident did not warrant ADEC tracking the spill as a threat to human health or the environment. 
_e The BLM NPR-A Legacy Wells Summary Report (BLM 2020c) indicates one legacy well (West Fish 
Creek site) is within 0.5 mile of the ice road route for Option 1. 
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| e The EPA Superfund Enterprise Management System Database (EPA 2022e) did not identify any 


It is very unlikely that the Project would encounter existing contamination during Project construction or 
operations. The only known sites or spills are at Point Lonely, Oliktok Point, Kuparuk, Alpine or along the 

_ Atigaru Point ice road route, all of which would only be used during construction and would not experience 

_ excavation. The one legacy well is not discussed further in the SEIS because it is adjacent to ice infrastructure 

_ which would not be ground disturbing and because the site classified as a low surface and subsurface risk. (Low 
_ surface risk means that minor solid waste is present, no known contaminants are present, and there is minimal 

_ impact to visual resources; low subsurface risk means that the well penetrated oil or gas stratigraphy, but the 

| producible oil and gas formations are isolated, or diesel is present within the wellbore but is contained with low 
| risk of release). 


Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized 
for construction, though a fourth drill site pad (BTS) may be authorized at a later time. Alternative E includes all 
four drill site pads for analysis to identify the most significant impact case. 


3.5.2 Environmental @onscqguences 0) 7, - itn ee MmemRmN nc eR eg 


3.5.2.1 Avoidance, Minimization, and Mitigation 


3.5.2.1.1 Applicable Lease Stipulations and Required Operating Procedures 
It is unlikely the Project would encounter existing contaminated sites during construction or operations; therefore, 


there are no NPR-A IAP LSs or ROPs that would apply. 


3.5.2.1.2 Resource Specialists Additional Suggested Avoidance, Minimization, or Mitigation 
No additional measures are recommended to avoid or reduce the likelihood that the Project would encounter 
existing contamination. 


3.5.2.1.3 Public and 


Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 
_ Supplemental EIS are listed in Tables 1.4.1 and 1.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
| The following public suggested mitigation measure may reduce im 


3.5.3 Unavoidable Adverse, Irretrievable, and Irreversible Effects 
Since it is unlikely that the Project would encounter existing contamination sites during construction or 
operations, there would be no unavoidable adverse, irretrievable, and irreversible effects. 


3.6 Noise 

The analysis area for noise represents the maximum distance required for most noise levels generated during 
construction or operation to attenuate to ambient levels (Figure 3.6.1): 0.4 to 33.2 miles, depending on the 
activity. The analysis area also includes areas beyond 33.2 miles, where there would be very short-term or 
instantaneous noise events (i.e., impulsive noise such as blasting, pile driving) that are perceptible at greater 
distances than the longer term, more continuous non-impulsive noise sources. Specifically, this larger analysis 
area includes the community of Nuiqsut and surrounding subsistence areas. Impulsive noises are quantified 
separately in the analysis because their intensity, persistence, onset, and attenuation are different than other noise 
events. Because air traffic can be one of the loudest non-impulsive noise events for a North Slope project, the 
analysis area includes the typical flight paths for Willow air traffic. Because the Kuparuk area has a higher 
ambient noise level and existing daily air traffic, the effects analysis for Willow is focused on the area west of 
Mine Site F, which has a lower intensity of industrial activity and is the area where meaningful effects from noise 
could occur. The temporal scale for construction-related impacts is the duration of construction (7 to 9 years), 
after which construction equipment and activities would no longer produce noise. The temporal scale for drilling 
and operational impacts is the life of the Project (approximately 30 years), a period of approximately 25 years. 
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Noise from industrial activities is a common concern for Nuiqsut residents that was noted during public scoping 
(Appendix B.1, Scoping Process and Comment Summary). 


The EIS section focuses on human noise-sensitive receptors in the analysis area. The effects of noise on fish and 
wildlife are discussed in Section 3.10, Fish, through Section 3.13, Marine Mammals. 


3.6.1 Affected Environment 

The acoustic environment is a composite of all noise sources, both natural (e.g., wildlife, wind, water) and human- 
made (e.g., traffic, construction, oil production, aircraft, hunting). Noise has the potential to affect people in the 
analysis area by interfering with activities such as sleeping or conversation, or by disrupting or diminishing one’s 
quality of life. Table 3.6.1 provides examples of typical noise levels and human responses for context of how 
Project noise (described below) may be perceived by people. 


As noted in Table 3.6.1, sound levels of 80 to 90 A-weighted decibels'! (dBA) typically elicit annoyance. 
Annoyance describes a reaction to sound based on its physical nature as well as its emotional effect (Lamancusa 
2000). Although subjective, annoyance is routinely used as a basis of evaluating environmental noise effects. 
The level of annoyance is affected by the persistence of the sound, whether it is impulsive versus steady, the 
frequency and magnitude of its fluctuation, and whether the receiver finds the sound to be pleasant or unpleasant. 
In general, annoyance increases with the persistence of the sound, its impulsivity, and more frequent and greater 
fluctuations. 


Noise-sensitive receptors in the analysis area are the community of Nuiqsut and subsistence users. Section 3.16, 
Subsistence and Sociocultural Systems, describes subsistence use areas. The EIS does not analyze occupational 
noise exposure for oil field workers because it is regulated separately by the Occupational Safety and Health 
Administration. 


Ambient sound levels around Nuiqsut and the lower Colville River, including the analysis area, were documented 
by Stinchcomb (2017) from June through August 2016 (a period of peak subsistence use) to quantify natural 
ambient sound and aircraft noise levels. Natural ambient sound levels ranged from 25 to 47 dBA, with a median 
level of 35 dBA. The median sound exposure level of aircraft ranged from 55 to 69 dBA (Stinchcomb 2017). 


High winds are common in the analysis area. Wind is the primary natural noise source in Nuiqsut (BLM 2004a). 
The community of Nuiqsut and the Alpine and GMT oil field developments also contribute human-made noise 
(daily air and ground traffic) to the ambient soundscape in the analysis area. The analysis area also contains the 
ASRC Mine Site, which contributes impulsive and non-impulsive noise events during winter operations. The far 
eastern analysis area contains the Kuparuk oil field, which is larger and has more infrastructure (including more 
drilling and processing facilities), mine sites, dock facilities, and airstrips, and thus produces more ground and air 
traffic than the Alpine and GMT oil fields. Thus, the ambient soundscape in the eastern analysis area is likely 
higher than in the NPR-A. 


Table 3.6.1. Typical Noise Levels with Associated Human Perception or Response 
Noise Source Human Perception or Response 


Air raid siren 140 Painfully loud 
Thunderclap —__ 130 Painfully loud 

Jet takeoff (200 feet) 120 Maximum vocal effort 
Pile driver; rock concert 110 Extremely loud i 
Firecrackers 100 Very loud 

Heavy truck (50 feet) 90 Very annoying 

Hair dryer 80 Annoying - 

Noisy restaurant, freeway traffic 70 Telephone use difficult 
Conversational speech 60 Intrusive 

Light auto traffic (100 feet) 50 Quiet 

Living room; bedroom 40 uiet 

Library; soft whisper (15 feet) 30 | Very quiet 
Broadcasting studio 20 Extremely quiet 


'! Airborne sound levels are quantified using A-weighted decibels, where the decibel is a unit of sound pressure referenced to 
20 micropascals. A-weighting is a system for weighting measured airborne sound levels to reflect the frequencies that people 


hear best. 
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Source: Noise Pollution Clearinghouse 2019 
Note: dBA (A-weighted decibels). 


3.6.2 Environmental Consequences 
Propagation of sound in air is affected by distance, ground absorption or reflection, meteorological conditions, the 


character of the noise, intervening topography or structures, foliage, and atmospheric absorption. An overview of 
acoustic principles is provided in Appendix E.13, Marine Mammals Technical Appendix. Of these factors, 
distance and the presence of intervening structures or topography tend to have the greatest effect on reducing 
sounds far from the source. The noise level estimates presented in the EIS were calculated based on distance 
attenuation alone and provide a conservative estimate for the analysis. The EIS assessed the distance needed for a 
noise source to attenuate to the ambient level of 35 dBA and also identified potential sound levels in Nuiqsut. 


Both impulsive and non-impulsive noise were analyzed. These noises are different in their origin, intensity, 
persistence, onset, and decay. Impulsive noise is short-term, instantaneous noise with a high intensity, short 
persistence, abrupt onset, and rapid decay; impulsive noise bursts may occur in rapid succession. This type of 
noise is typically created when one object strikes another object, such as a hammer striking a pile. Non-impulsive 
noise has a steady intensity and longer persistence, such as noise created by dump trucks, bulldozers, compaction 
rollers, and other construction equipment. Sound levels generated by impulsive noise, such as pile driving or 
blasting, may significantly exceed the ambient sound level for a very short duration. Non-impulsive, more 
continuous noise sources typically emit lower levels of noise and are less likely to be audible at a distance 
(described in detail below). 


Multiple individual noise sources can combine to result in higher noise levels, but the combined noise is not 
directly additive. Combined noise sources that differ more than 10 dBA from one another are dominated by the 
louder source. For example, if blasting or pile driving is occurring, adding truck traffic would likely not increase 
noise levels noticeably from blasting or pile driving alone. 


3.6.2.1 Avoidance, Minimization, and Mitigation 


3.6.2.1.1 A 


ee 


licable Lease Stipulations and Required Operating Procedures” 
Table 3.6.2 summarizes the NPR-A IAP LSs and ROPs that would apply to Project actions on BLM-managed 
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Table 3.6.2. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts from Noise* 

LS or |Description or Requirement/Standard 

ROP | Objective 


ROP |Protect grizzly bear, a. Grizzly bear dens: Cross-country use of vehicles, equipment, and oil and gas activity is 
C-1  |polar bear, and marine) _ prohibited within 0.5 mile of occupied grizzly bear dens, unless protective measures are 


mammal denning approved by BLM. 
and/or birthing b. Polar bear dens: Cross-country use of vehicles, equipment, and oil and gas activity is 
locations. prohibited within | mile of known or observed polar bear dens, unless alternative protective 


measures are approved by BLM. 

c. To limit disturbance around known polar bear dens, implement the following: 

1. Onshore activities in known or suspected polar bear denning habitat during the 
denning season (approximately November to April) must make efforts to locate 
occupied polar bear dens. All observed or suspected polar bear dens must be reported 
to USFWS prior to the initiation of activities. 

. Permittees must observe a 1-mile operational exclusion zone around all known polar 
bear dens during the denning season (or until the female and cubs leave the areas). 
Should previously unknown occupied dens be discovered, work must cease and 
USFWS must be contacted for guidance. Potential actions may range from cessation 
or modification of work to conducting additional monitoring. 

3. Use the den habitat map developed by USGS. 

4. Restrict activity timing to limit disturbance around dens. 

d. To limit disturbance of activities to seal lairs in the nearshore area (< 9.8-foot water depth): 

1. Prior to the initiation of winter seismic surveys on marine ice, the permittee will 

conduct a sound source verification test approved by BLM and NMFS. 

2. For all activities: 

i. Maintain airborne sound levels of equipment below 100 db re 20 Pa at 66 
feet. 

ii. On-ice operations after May | will employ a full-time protected species 
observer on vehicles to ensure that all basking seals are avoided by vehicles by 
at least 500 feet and will ensure that all equipment with airborne noise levels 
are operating at distances from observed seals that allow for the attenuation of 
noise to levels below 100 decibels. 

ii. Sea ice trails must not be greater than 12-feet wide. 
iv. No unnecessary equipment or operations will be placed or used on sea ice. 

Minimize impacts of | Facilities shall be designed and located to minimize the development footprint. Issues and 

the development methods to be considered include: 

footprint. a. Use of maximum extended-reach drilling for production drilling. 

b. Sharing facilities with existing development. 

c. Collocation of all oil and gas facilities, except airstrips, docks, and seawater-treatment plants, 

with drill pads. 

d. Integration of airstrips with roads. 

e. Use of gravel-reduction technologies (e.g., insulated or pile-supported pads). 

f. Coordination of facilities with infrastructure in support of offshore development. 


i) 


ROP 
E-5 


Note: Where aircraft traffic is a concern, consideration shall be given to balancing gravel pad 
size and available supply storage capacity with potential reductions in the use of aircraft to 
support oil and gas operations. 
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[LS or 


Description or 


ROP _| Objective 
ROP |Minimize impacts on 
E-11  |bird species, 


particularly those 
listed under the 
Endangered Species 
Act and BLM special 
status species, 
resulting from direct 
or indirect interaction 
with infrastructure. 


Final Supplemental Environmental Impact Statement 


Requirement/Standard 


Bird species with special status are protected under ROP E-10 and ROP E-21, and by the 
protections outlined below. Before the approval of infrastructure construction, the following 
studies shall be conducted and recommended design elements shall be incorporated. 


Special Conditions in Spectacled and/or Steller ’s Eiders Habitats: 

a. BLM requires submittal of a minimum of 3 years of site-relevant survey data before 
authorization of construction, if such construction is within spectacled and Steller’s eider 
habitats. BLM will evaluate adequacy of survey data and ecological mapping to determine if 
ground-based nest surveys are required. Information gained from these surveys shall be used 
to make infrastructure siting decisions. 

. If spectacled and/or Steller’s eiders are determined to be present within the proposed 
development area, the applicant shall work with USFWS and BLM early in the design 
process to site roads and facilities in order to minimize impacts to nesting and brood-rearing 
eiders and their habitats. 


Special Conditions in Yellow-billed Loon Habitats: 

The permittee shall determine and submit to BLM information on yellow-billed loon habitat 

presence within a project area using the most current data and analysis results from research 

conducted within the NPR-A. 

a. If yellow-billed loon habitat is determined to be present within the project area, BLM will 
require submittal of a minimum of 3 years of site-relevant survey data of lakes greater than 25 
acres within 1 mile of the proposed infrastructure. 

. The design and location of infrastructure must minimize disturbance. The default standard 
mitigation shall be a minimum 0.5-mile buffer around all recorded nest sites and shall be up 
to 1 mile, where feasible. Lakes with yellow-billed loon occupancy shall also include a 
minimum 1,625-foot buffer around the shoreline. Development would generally be 
prohibited within buffers; BLM would consider waivers or modifications to this requirement 
if no other feasible option exists. 


ROP 
E-18 


temporary impacts to 
productivity from 
disturbance near 
Steller’s and/or 
spectacled eider nests. 


Avoid and reduce Ground-level activity (by vehicle or on foot) within 656 feet (200 meters) of occupied Steller’s 


and/or spectacled eider nests from June 1 through August 15, will be restricted to existing 
thoroughfares, such as pads and roads. Construction of permanent facilities, placement of fill, 
alteration of habitat, and introduction of high noise levels within 656 feet of occupied Steller’s 
and/or spectacled eider nests will be prohibited. 


In cases in which oil spill response training is proposed to be conducted within 656 feet of shore 
in riverine, marine, or inter-tidal areas, BLM will work with USFWS to schedule the training at 
a time that is not a sensitive nesting/brood-rearing period or require that nest surveys be 
conducted in the training area prior to a decision on approving the training. 
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[LS or |Description or Requirement/Standard 
ROP _|Objective 
ROP |Minimize the effects |The lessee shall ensure that aircraft used for permitted activities maintain altitudes according to 
F-] of low-flying aircraft | the following guidelines (Note: This ROP is not intended to restrict flights necessary to survey 


on wildlife, wildlife. Flights necessary to gain this information will be restricted to the minimum.): 
subsistence activities, |a. Aircraft shall maintain an altitude of at least 1,500 feet aboveground level when within 0.5 
and local mile of cliffs identified as raptor nesting sites from April 15 through August 15. 
communities. b. Aircraft shall maintain an altitude of at least 1,000 feet above ground level over caribou 


winter ranges from December | through May 1. 

c. Land user shall submit an aircraft use plan as part of an oil and gas development proposal. 
The plan shall address strategies to minimize impacts to subsistence hunting and associated 
activities. 

d. Proposed aircraft use plans should be reviewed by appropriate federal, State, and borough 
agencies. Adjustments, including suspension of all flights, may be required by the AO if 
resulting disturbance is determined to be unacceptable. 

e. The number of takeoffs and landings to support oil and gas operations with necessary 
materials and supplies should be limited to the maximum extent possible. 

f. Use of aircraft, especially rotary wing aircraft, near known subsistence camps and cabins or 
during sensitive subsistence hunting periods (spring goose hunting and fall caribou and 
moose hunting) should be kept to a minimum. 

g. Aircraft used for permitted activities shall maintain an altitude of at least 2,000 feet above 
ground level over the Teshekpuk Lake Caribou Habitat Area from May 20 through August 
20. Aircraft use by oil and gas lessees in the Goose Molting Area should be minimized from 
May 20 through August 20. 

h. Aircraft used for permitted activities shall maintain an altitude of at least 2,000 feet above 
ground level over the Utukok River Uplands Special Area from May 20 through August 20. 

i. Hazing of wildlife by aircraft is prohibited. Pursuit of running wildlife is hazing. 

j. Fixed-wing aircraft used as part of a BLM-authorized activity along the coast shall maintain 
minimum altitude of 2,000 feet when within a 0.5 mile of walrus haulouts. Helicopters used 
as part of a BLM-authorized activity along the coast shall maintain minimum altitude of 
3,000 feet and a 1.0-mile buffer from walrus haulouts. 

k. Aircraft used as part of a BLM-authorized activity along the coast and shore fast ice zone 
shall maintain minimum altitude of 3,000 feet when within 1.0 mile of all listed marine 

{ mammal species. | 
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LS or |Description or Requirement/Standard 
ROP | Objective 
LS K- |Goose Molting Area | General: Within the Goose Molting Area, no permanent oil and gas facilities, except for 

6 pipelines, will be allowed within 1 mile of the shoreline of goose molting lakes. No waiver, 


Minimize disturbance BEADS CNY Texts Be a Ao 
to molting geese and puon, odification will be considered. 


loss of goose-molting | Development: In the Goose Molting Area, the following standards will be followed for 
habitat in and around _ | permitted activities: 


lakes in the Goose a. From June 15 through August 20, all off-pad activities and major construction activities using 
Molting Area. heavy equipment (but not drilling from existing production pads) shall be suspended unless 
approved by the AO. 


b. Water extraction from any lakes used by molting geese shall not alter hydrological conditions 
that could adversely affect identified goose-feeding habitat along lakeshore margins. 

c. Oil and gas activities will avoid altering critical goose-feeding habitat types along lakeshore 
margins (e.g., grass, sedge, moss) and salt-marsh habitats. 

d. Permanent oil and gas facilities (including gravel roads, pads, and airstrips, but excluding 
pipelines) and material sites will be sited outside the identified buffers and restricted surface 
occupancy areas. 

e. Between June 15 and August 20, oil and gas facilities shall incorporate features (e.g., 
temporary fences, siting/orientation) that screen or shield human activity from view of any 
Goose Molting Area lake, as identified by the AO. 

f. Strategies to minimize ground traffic shall be implemented from June 15 through August 20. 
These strategies may include limiting trips, use of convoys, different vehicle types, etc. 

The permittee shall submit a vehicle use plan that considers these and any other mitigation. 
The vehicle use plan shall also include a vehicle-use monitoring plan. 

g. Aircraft use shall be restricted from June 15 through August 20 unless doing so endangers 
human life or violates safe flying practices. Restrictions may include 1) limiting flights to two 
roundtrips per week and 2) limiting flights to corridors established by BLM. The permittee 
shall submit an aircraft use plan that considers these and other mitigation. The aircraft use 
plan shall also include an aircraft monitoring plan. 

h. Any permit for development will include a requirement for the permittee to conduct 
monitoring studies necessary to adequately determine consequences of development and any 


4b need for change to mitigations. a, 
Source: BLM 2022. 


Note: AO (authorized officer); BLM (Bureau of Land Management); LS (lease stipulation); NPR-A (National Petroleum Reserve in Alaska); ROP (required 
operating procedure); USFWS (U.S. Fish and Wildlife Service). 


All action alternatives would require exceptions from existing LSs and ROPs, as detailed in Table D.4.9 in 
Appendix D.1, Alternatives Development. When exceptions are granted, they typically are specific to stated 
Project actions or locations and are not granted for all Project actions. Exceptions that would affect noise would 
include those to ROP E-11. All action alternatives would require an exception from ROP E-11 due to the 
proximity of Steller’s eiders to the Project area. 


3.6.2.1.2 Proponent’s Design Measures to Avoid and Minimize Effects 
CPAI’s design features to avoid or minimize impacts are listed in Table 1.1.2 in Appendix I.1, Avoidance, 


Minimization, and Mitigation. 


3.6.2.1.3 Resource Specialist Additional Suggested Avoidance, Minimization, or Mitigation 


Additional suggested measures to reduce noise impacts could include the following: 
e Alter flight paths to avoid sensitive areas (such as Nuiqsut); this could be part of the aircraft use plan 
required in ROP F-1. 
e Limit blasting to the hours of 10:00 a.m. to 8:00 p.m. 


ested Mitigation Measures* 


3.6.2.1.4 Public and Cooperating Agency Su 


peceececeeereeeeeeenenene nese een nee ee een naan nnn Oa 


Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 
Supplemental EIS are listed in Tables 1.4.1 and 1.5.1, in Appendix LI, Avoidance, Minimization, and Mitigation. 
| The following public and cooperating agency additional suggested mitigation measures may reduce impacts from 
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_¢ Restrict noise (e.g., limit drilling, limit construction activity) when caribou are present during the calving 
and migration periods. When noise is unavoidable, avoid abrupt sounds. A steady drone of noise is easier 
for caribou to acclimate to, so consider adding a white noise generator if necessary to lessen abrupt 

sounds. 

_e CPAI will evaluate the use of a surface miner at the Tinmiaqsiugvik mine site to develop the gravel 
resource. CPAI will use a surface miner at the Kuparuk Mine Site during the initial winter construction 
season and shall provide a report to BLM on the efficacy of this equipment in North Slope conditions no 
later than June following the initial construction season. The report shall describe how the equipment was | 
used, any engineering or logistical challenges of using this equipment, and steps taken to adapt the surface © 
miner for use in North Slope operations. If the surface miner is determined to be technologically feasible 

as an alternative to blasting, BLM will require its use at the Willow Tinmiaqsiuévik mine site to reduce 

the impacts of blasting. (Note: some blasting would still be required to remove overburden). 


Sosvonecsacocconavonnoas-penenaMaunEsaCarAEsSineHESESEEHAHAESEHSEOUSESECOESCECUESAAUGUEUAEAENONGEAEKOUSENENOUGESOSNUNEECESEESEOEGHEOEGESESREDASRGAEEOCAEESHGESEHSEEEXOUSESEOEGEAECONSAGHCQNSECOUQEYOUCESUCONGEESOERESECOESExONGHEOUOESECOsBESEsOCESNONOEHEDOxOusOEOco¢4eCOELeqeHeTTexeNCSYSs0UsUdOxONaEsSFexqunOESEESEESKAzOxOREECOEEEEREDEHEEECEELESET 


o Minimize Q400 traffic between Alpine and Willow during calving (May 20 to June 20) to reduce 
impacts to caribou. Q400 traffic between Willow and Kuparuk or Deadhorse is necessary and 
would be allowed. 

© Plans to minimize the disturbance to calving caribou (description of areas avoided, how flight 


e Use unmanned aerial vehicles (i.e., drones) to conduct inspections and surveys to the greatest extent 
practicable to reduce impacts to wildlife and subsistence users. 


3.6.2.2. Alternative A: No Action 

Under the No Action Alternative, new construction noise in the Willow area would not occur. Existing human- 
made noise sources from oil and gas exploration and development; subsistence activities; and air, ground, and 
marine traffic would continue to affect the soundscape as described in Section 3.6.1, Affected Environment. 


3.6.2.3 Alternative B: Proponent’s Project* 

Noise levels and effects related to various elements of Alternative B are summarized in Table 3.6.3. General non- 
impulsive construction equipment would occur in various locations (near gravel and ice infrastructure) through 
the construction period. Blasting would be used intermittently to fracture and displace rock. Gravel mining would 
occur during the winter months during construction. Impact pile driving for bridge construction would produce 
substantial levels of impulsive noise for relatively short periods (days or weeks) at bridge locations. 


Most non-impulsive noise sources listed in Table 3.6.3 would attenuate to ambient sound levels prior to reaching 
Nuiqsut and would not affect people in the community. Aircraft activity could potentially be audible in Nuiqsut if 
planes traveled within 20.3 miles of the community or helicopters traveled within 33.2 miles, but the sound levels 
of most aircraft activity would be less than 39 dBA, which is typically considered protective of residential uses. 


Impulsive noise during construction would have farther-reaching effects, but the effects would be short-lived and 
instantaneous compared to other construction activities. Blasting would be very annoying near the source and 
intrusive to conversation in Nuiqsut. However, these noise events would be very short-lived and instantaneous. 
Impact pile driving would be annoying near the source and quiet locations (similar to a living room) in Nuiqsut. 


Table 3.6.3. Summary of Potential Noise for All Project Phases 
Noise Source Project Phase: Estimated Nearest Distance Distanceto Estimated Data 
Duration Sound from Project 35 dBA? Sound at Source 


1,000 Feet Action to Nuigsut (miles) Nuigsut 
from the (miles) (dBA) 


Source (dBA) 
Tugboats, marine vessels, | Construction: 40 33 (Oliktok Dock) |0.3 0 TORP 
barges All Alts: 4 years Terminal LP 
en 2009 
General construction? Construction: 62 6.8 4.0 31 BLM 2018 
(bulldozers, loaders, Alts B and C: 
cranes, etc.) 9 years 
Alt D: 10 years 
Alt E: 8 years 
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Sound 

1,000 Feet 
from the 
Source (dBA) 


Project Phase: 
Duration 
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Nearest Distance Distance to 
from Project 35 dBA? 
Action to Nuiqsut (miles) 
(miles) 


Estimated Data 
Sound at Source 
Nuiqsut 

(dBA) 


Gravel mining at Construction: 62 6.8 4.0 3] BLM 2018 
Tinmiagsiugvik mine site’ | Alts B and D: 
(bulldozers, loaders, 6 years 
crushers, screens, etc.) Alt C: 7 years 
Alt E: 5 years 
Gravel mine blasting at | Construction: 90 16.8 101.9 59 Ramboll US 
Tinmiaqsiugvik mine site, | Alts B and D: Corporation 
Lmax 6 years 2017 
Alt C: 7 years 
Alt E: 5 years aud. 
Impact pipe pile driving, | Construction: 84 24.0 50.9 42 WSDOT 
Lmax Alts B, C, and D: 2015 
eal | 
Helicopter (B206) Alts B,C, and E: | 70 to 80 23.4 to 27.9° 10.5 to 33.2 |27 to 384 BLM 2004 
30 years 
Alt D: 31 years 
Fixed-wing aircraft (twin | Alts B, C, and E: 69 to 81 23.4 to 27.9° 6.4 to 20.3 |26 to 394 BLM 2004 
engine) 30 years 
Alt D: 31 years 
Ground traffic Alts B, C, and E: 49 to 55 6.8 0.9 to 1.4 18 to 24 BLM 2018 
30 years 
Alt D: 31 years 
Skiff traffic® Postconstruction: |63 8.1 (boat ramp on [4.7 31 TNPS 2011 
Summer use in Ublutuoch 
perpetuity [ Tinmiaqsiugvik] 
River) 
Drill rig Alts B, C, and 52 to 66 Alternatives B,C, |1.3 to 6.4 9 to 23 ARCO 
D:6 years and D: 26.3 Alaska 1986 
Alt E: 7 years Alternative E: 27.2 
WPF Operations: 52 26 be) 9 BLM 2018 
> 25 years 
Flare at WPF Operations: ei 26 11.8 29 USACE 
> 25 years l 2018 


Note: Alt (alternative); > (at least); dBA (A-weighted decibels); Lmax (short-term, maximum sound level), WPF (Willow Processing Facility). 
35 dBA is the ambient sound level in the analysis area. 

> Assumes five pieces of heavy diesel equipment in operation concurrently. 
© Alternative B: 23.7 miles, Alternative C: 23.4 miles, Alternative D: 27.9 miles, Alternative E: 24.8 miles. 
4 Distance calculated from the Willow airstrip. Sound levels when aircraft are directly over Nuiqsut could range from 69 to 81 dBA if flying at a height of 
1,000 feet. Typical flight paths from Kuparuk or Alpine to Willow would pass approximately 8 miles north of Nuigsut. 
© Skiffs from subsistence users of boat ramps on the Ublutuoch (Tinmiaqsiugvik) River, Judy (Igalliqpik) Creek, and Fish Creek. 


Drilling and operational noise would dominate the local soundscape but would dissipate to ambient levels as one 
moves farther from the source. 


Subsistence users could be affected by noise if they are within the attenuation zone for noise sources, which are 
described in Table 3.6.3 and Figure 3.6.1. It is likely that subsistence users would avoid areas very near to 
construction areas and areas of persistent operational noise (such as the WPF) where Project-related noise would 
be highest (i.e., levels in the 60s to 80s dBA) and where noise may be intrusive or uncomfortable. However, 
locations not in the immediate vicinity of Project elements would be subject to lower Project-related noise levels, 
with the vast majority of the attenuation zones identified in Table 3.6.3 experiencing levels in the mid-30s to 50s 
dBA. Such levels, although audible, would be characterized as "very quiet" to "quiet" (Table 3.6.1) and may not 
result in complete avoidance of the areas. The smaller, louder areas very near to the Project elements would likely 
be avoided by subsistence users, and thus physical effects from noise on subsistence users would be minimal. The 
effects of avoidance of subsistence use areas, as well as effects to subsistence resources and harvest, are described 


in Section 3.16. 
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3.6.2.4 Alternative C: Disconnected Infield Roads 
Effects under Alternative C would be the same as described under Alternative B, with the following differences: 

e Elimination of the gravel infield road between the WPF and BT1 would reduce some noise associated 
with construction and use of the road; however, construction and use of the annual ice road between the 
WPF and BT1 would generate noise during winter. 

e Removal of a bridge crossing over Judy (Iqalliqpik) Creek would eliminate construction related to the 
bridge, including impact pile driving. 

e The WPF, WOC, and airstrip would be slightly east of the Alternative B locations by approximately 
0.2 mile, 0.5 mile (South WOC), and 0.3 mile (South Airstrip), respectively. This would result in slightly 
increased noise levels in Nuiqsut throughout the duration of the Project. 

e Establishment of a second airstrip near BT2 would introduce construction and air traffic to another 
location; however, traffic at the BT2 airstrip would originate from the South WOC and would not be 
heard in Nuiqsut. 

e Only the Ublutuoch (Tinmiagsiugvik) River boat ramp would be constructed because there would not be 
gravel road access to the other rivers. Though the number of potential users of each boat ramp is 
unknown, if only one ramp at the Ublutuoch (Tinmiaqsiugvik) River were constructed, use could be 
concentrated on that river and effects could be higher. The Ublutuoch (Tinmiagsiugvik) River is closest to 
Nuigqsut, but sound at the boat ramp would attenuate to ambient levels and not be audible in Nuiqsut. 


Although there are differences in the locations of some noise sources under Alternative C, any resulting 
differences in noise received in Nuigsut would not be noticeable. 


3.6.2.5. Alternative D: Disconnected Access 
Effects under Alternative D would be the same as described under Alternative B, with the following differences: 

e Elimination of the gravel access road between GMT-2 and the WPF would reduce some noise associated 
with construction and use of the road; however, construction and use of the annual ice road between 
GMT-2 and the WPF would generate noise during the winter. 

e The reduction of gravel roads would result in greater volumes of air traffic during both construction and 
operation and thus more incidents of aircraft-related noise. 

e The location of the WPF, WOC, and airstrip would be 3.2, 3.5, and 2.3 miles west of Alternative B 
locations, respectively, and thus would result in less noise in Nuiqsut. 

e Only the Ublutuoch (Tinmiaqsiugvik) River boat ramp would be constructed because there would not be 
gravel road access to the other rivers. Though the number of potential users of each boat ramp is 
unknown, if only one ramp at the Ublutuoch (Tinmiaqsiugvik) River were constructed, use could be 
concentrated on that river and effects could be higher. The Ublutuoch (Tinmiaqsiugvik) River is closest to 
Nuiqsut, but sound at the boat ramp would attenuate to ambient levels and not be audible in Nuigsut. 


Although there are differences in the locations of some noise sources under Alternative D, any resulting 
differences in noise received in Nuiqsut would not be noticeable. 


Prrccemseeranrcrceanemnanenecneecennenannnnacnnterensnens tenner cacccmnnananennannarensnenrannneanannrnnapnensnananrenennsnansncenenenravanoneeanannccnnanenscnalccrarassernnnnomnanenesananstnansncnalnstonsennnn<Vansseenncanos aeone{-nnennneinannnoncennewnansnnen sero ner wpe nnare anon enennenenseanecntnrrmaneernrannacsneneseassnneesnecenmninpasecasereneeonce] 


_ Alternative E evaluates the full development of the Willow reservoir with up to four drill site pads (initially three, 
_ with decision deferred on the fourth), recognizing that a decision regarding approval of BT5 would not be made in 
_ the Willow MDP ROD resulting from this Supplemental EIS and would require any appropriate additional 
_ analysis and a separate future decision. 


Effects under Alternative E would be similar to those described under Alternative B, with the following 
| differences: 


_e Elimination of drill site BT4 would eliminate noise impacts from construction and operation of this site, 
including pipeline and gravel road construction. 

_e Alternative E’s reduced gravel footprint would produce one less year of noise from gravel mining. 
operations (including blasting) and general mine site and other construction activity. 

_¢ Relocation of drill site BT2 to a location north of Fish Creek (BT2N) would move the potential area of 
effects associated with BT2 approximately 3.1 miles to the northwest and would result in less noise in 
Nuiqsut. 
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_¢ Enlarging drill sites BT1 and BT2N to accommodate more wells would increase the footprint of noise 
effects associated with each site. 


e Relocation of drill site BTS approximately 1.8 miles to the northeast would not increase or decrease noise 


emissions from the site but would relocate the area of effects closer to Nuiqsut. 
_¢ Elimination of the constructed freshwater reservoir would eliminate noise related to construction of the 
| _ reservoir. 7 


_ Although Alternative E would eliminate or reduce the duration of some construction elements and eliminate or 
_ relocate some operational noise sources, any resulting differences in noise received in Nuiqsut would not be 
' noticeable. 


: In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis 


_ that assumes approval of BTS and evaluates BTS analysis assuming the earliest possible construction start date 

_ (Year 7). This is assumed to be the most impactful scenario under Alternative E because it includes BTS and 

_ would have the most overlap between the construction of BTS and drilling phases at BT1, BT2, and BT3. If BT5 
_ construction is deferred beyond Year 7, the anticipated impacts related to BTS would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. 


| Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized 


| for construction, though a fourth drill site pad (BTS) may be authorized at a later time. Alternative E includes all 


3.6.2.7 Module Delivery Option 1: Atigaru Point Module Transfer Island 

Construction of an MTI at Atigaru Point would produce similar noises as described under Alternative B, except 
without drilling or processing facilities. Additional noise would arise from pile removal (Table 3.6.4). Impact pile 
driving would produce substantial levels of impact noise for relatively short periods (days or weeks) and would be 
31.1 miles from Nuiqsut, 7.1 miles farther than Alternative B. Air traffic would originate from Alpine (Year 1 
only) or Willow (Year 2 through Year 6) and when landing at Atigaru Point would produce a noise level of 26 to 
27 dBA (similar to that of Alternative C) in Nuiqsut. Barge traffic and screeding would occur at Atigaru Point, 
which is 31.1 miles from Nuiqsut (approximately 2 miles closer than Oliktok Dock). Support vessels would 
originate from Oliktok Dock. Vessel traffic from either location would attenuate to ambient sound levels within 
0.3 mile and would not be heard in Nuiqsut. Ice road equipment and vehicles would be 7.9 miles from Nuiqsut at 
their closest point (the same as Option 2 and 4.6 miles closer than Option 3 at its closest point). 


Table 3.6.4. Construction Noise Unique to Module Delivery Options 1 and 2 

Noise Source Estimated Sound 1,000 Nearest Distance Distance to35 Estimated Sound at Data Source — 
feet from the Source from Project Action dBA? (miles) Nuiqsut (dBA) 
(dBA) to Nuiqsut (miles) ; 

Pile removal: Sie tom E22 23.4 to 30.7 dBA WSDOT 2015 


Vibratory method 

Note: dBA (A-weighted decibels). 
“35 dBA is the ambient sound level in the analysis area. 

* Proponent’s MTI is 31.1 miles from Nuiqsut; Point Lonely MT1 is 72.2 miles from Nuiqsut. 


3.6.2.8 Module Delivery Option 2: Point Lonely Module Transfer Island 

Option 2 would produce the same types and levels of noise as Option 1 except most of the noise would be farther 
away from Nuigqsut (see Table 3.6.4 and Figure 3.6.1), except for the gravel mine site. Thus, impact pile driving 
would not be heard in Nuigqsut since the action would be over 72 miles from the community and noise would 
attenuate to ambient levels within 50.9 miles (see Table 3.6.3). Similarly, air traffic landing at Point Lonely would 
not be heard in Nuigsut, since the fixed-wing aircraft sound would attenuate to background levels at 20.3 miles 
and helicopter traffic would attenuate at 33.2 miles. Point Lonely also has a slightly lower level of subsistence use 
than Atigaru Point and thus noise in this area would have a lower impact on subsistence users. Barge traffic and 
screeding would occur at Point Lonely, which is 72.2 miles from Nuiqsut (approximately 65 miles further away 
than Oliktok Dock). Support vessels would originate from Oliktok Dock. Vessel traffic from either location would 
attenuate to ambient sound levels within 0.3 mile and would not be heard in Nuiqsut. Ice road equipment and 
vehicles would be 7.9 miles from Nuiqsut at their closest point (the same as Option | and 4.6 miles closer than 
Option 3 at its closest point). 
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3.6.2.9 Module Delivery Option 3: Colville River Crossing 

Option 3 would produce similar types and levels of noise as Option 1 except there would be no screeding, or 
impact pile driving or removal. Air traffic would originate from Alpine or Kuparuk and when landing would 
produce a noise level of 26 to 27 dBA (similar to that of Alternative C) in Nuiqsut. Barge traffic would occur at 
Oliktok Dock, which is 33.2 miles from Nuiqsut (approximately 2 miles farther away than Atigaru Point). Ice 
road equipment and vehicles would be 12.5 miles from Nuiqsut at their closest point (4.6 miles further than 
Options | or 2 at their closest point). Gravel mining would occur at Kuparuk Mine Sites C and E, which are 
existing mine sites that are approximately 33 miles from Nuiqsut (26 miles farther away than Options 1 or 2). 


3.6.2.10 Oil Spills and Accidental Releases 

Oil spills would not be a planned Project activity but were considered in the effects analysis for the Project. 
Chapter 4.0, Spill Risk Assessment, describes the likelihood, types, and sizes of spills that could occur. Depending 
on the time of year (as well as the type and size of spill), boats, aircraft, trucks, and/or heavy equipment could be 
used to respond to the incident. Noise effects related to the cleanup of very small to small spills, if they occur, 
would be similar to those of construction noise described above and occur mainly near the vicinity of the release. 
Noise effects related to clean up of a large spill, if one were to occur, could be greater, occur over a longer 
duration, and occur over a larger area. 


3.6.3 Unavoidable Adverse, Irretrievable and Irreversible Effects 
The LSs, ROPs, and mitigation measures would reduce, but not eliminate, potential noise impacts. Noise impacts 


from construction and operation would be unavoidable. Such impacts would be irretrievable during the life of the 
Project (approximately 30 years) but would not be irreversible, as they would cease at Project end. Accordingly, 
this use would not have noise-related impacts on the long-term sustainability of natural and human resources in 
the analysis area. 


3.7 Visual Resources 

Visual resources are visible features of the landscape and scenic quality is the measure of the visual appeal of a 
unit of land. Visual resources and scenic quality of the NPR-A are managed through the BLM Visual Resource 
Management (VRM) system (BLM 1984, 1986); VRM is not applicable on non-BLM managed lands outside of 
the NPR-A (e.g., Kuparuk, State of Alaska offshore waters). 


Qualitative indicators and quantitative measures of impacts used in this analysis focus on disclosure of impacts to 
scenery and to viewers. BLM Visual Resource Inventories (VRIs) were used to describe the baseline affected 
environment. The BLM VRM classes were used to assess Project conformance with BLM visual management 
objectives in the analysis area. This conformance was determined through the completion of Visual Contrast 
Rating Worksheets (Appendix E.7B, Visual Contrast Rating Worksheets). 


The analysis area for visual resources is the area within line-of-sight from ground-eye-level to the tallest 
components of the Project (drill rig and communications tower lighting). For this Project, that area (also known as 
the viewshed) is 30 miles and includes the 0- to 5-mile foreground-middleground distance zone and the 5- to 15- 
mile background distance zone (Figure 3.7.1). The Project viewshed includes all areas from which the facilities 
would be visible based on topographical obstruction and distance. The temporal scale of visual resource impacts 
would be the life of the Project (approximately 30 years), until anthropogenic materials have been removed and 
reclamation activities are complete; recovery time of disturbed vegetation would be greater than 20 to 30 years 
(Everett 1980), as described in Section 3.9, Wetlands and Vegetation. If reclamation of gravel infrastructure does 
not occur, impacts would be permanent. 


3.7.1 Affected Environment* 

The analysis area is characterized by slight topographic relief, 540 feet overall, and thermokarst ponds (USGS 
2018). Harrison Bay (of the Beaufort Sea), the Colville River, numerous streams, and hundreds of ponds are the 
dominant visual features of the ACP (Fenneman 1946). Vegetation is dominated by tundra grasses and shrub 
willows and the foreground-middleground landscape has few visually distinct features. Additionally, there is 
visible human infrastructure within the foreground-middleground landscape. The village of Nuiqsut, population 
512 (USCB 2021a), is in the analysis area (Figure 3.7.1). Other human development includes ice roads, snow and 
all-terrain vehicle (ATV) trails, as well as existing land disturbances and facilities associated with the GMT and 
Alpine developments, approximately 10 miles east of the proposed drill sites and pads. Besides oil and gas 
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exploration and development, subsistence hunting and fishing are the dominant human activities in the analysis 
area (CPAI 2018b). 


BLM VRI scenic quality classes (Figure 3.7.2), sensitivity level analyses (Figure 3.7.3), and distance zones 
(Figure 3.7.4) combine to establish VRI classes (Figure 3.7.5). Scenic quality is the relative worth of the 
landscape from a visual perception. Sensitivity level is the measure of public concern for the maintenance of 
scenic quality. Distance zones are a subdivision of the landscape as viewed from an observer position (BLM 
1986). 


VRI classes represent the relative value of visual resources, where VRI Class I is the most valued and VRI Class 
IV is the least. The analysis area is predominantly VRI Class IV (441,759 acres) and VRI Class III (1,959,963 
acres), with VRI Class II present at Teshekpuk Lake and along the Colville River (209,518 acres) (Figure 3.7.5). 
Scenic quality in the analysis area is predominantly Class C (low quality), with Class A (high quality) present at 
Teshekpuk Lake and Class B (moderate quality) along the Colville River (Figure 3.7.2). Sensitivity levels 
throughout the analysis area are high. Distance zone visibility consists of the foreground-middleground (0 to 5 
miles), background (5 to 15 miles), and seldom seen (greater than 15 miles) viewing situations (BLM 1984) from 
viewer locations. Viewer locations occur throughout the analysis area and are dependent on seasonality and user; 
for example, the village of Nuiqsut, at overnight-stay sites, along travel routes, and at hunting and fishing areas. 
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: VRM classes are management decisions on how visual resources are managed in conjunction with other uses in 

_ the NPR-A and are also assigned values of VRM Class I to VRM Class IV (Figure 3.7.6). These VRM classes 

_ were assigned to these lands by the NPR-A IAP/EIS ROD (BLM 2022b). Project facilities would be located on 

| BLM lands managed as VRM Class II, III, and IV and are evaluated to determine conformance with VRM Class 

| objectives (Figure 3.7.6). Table E.7.5 in Appendix E.7A, Visual Resources Technical Appendix, summarize the 

_ acreages and percentages of the analysis area in the respective VRI classes; Table E.7.6 summarizes the acreages 
_ and percentages of the analysis area by VRM class. Appendix E.7A also includes the methods used to assess VRI 
_ impacts and VRM conformance descriptions and rationale as described in Section 3.7.2, Environmental 

| Consequences. 


3.7.2 Environmental Consequences 


3.7.2.1 Avoidance, Minimization, and Mitigation 


licable Lease Stipulations and Required Operating Procedures* 


3.7.2.1.1 A 
| Table 3.7.1 summarizes the applicable NPR-A IAP LSs and ROPs that would apply to Project actions on BLM- 
_ managed lands and are intended to mitigate visual impacts from development activity (BLM 2022b). The LSs and | 
_ ROPs would reduce adverse visual impacts to the natural environment, from mobile and stationary viewing | 
_ locations, created by structures, and equipment associated with the construction, drilling, and operation of oil and 
_ gas facilities. In 2021, BLM was directed to reevaluate the 2020 NPR-A IAP. The NPR-A IAP reevaluation 
_ resulted in the issuance of a new NPR-A IAP ROD that selected an alternative nearly identical to the 2013 NPR-A 


_ IAP ROD. Full text of the requirements is provided in BLM (2022b). 
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Table 3.7.1. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 


Mitigate Visual Resource Impacts* 


LS or |Description or Objective 


C-2 _|compaction of soils, and minimize 
the breakage, abrasion, 
compaction, or displacement of 
vegetation. 


Requirement/Standards 


a. Ground operations shall be allowed only when frost and snow cover are 
sufficient to protect the tundra. Ground operations shall cease when the spring 
snowmelt begins (approximately May 15); the exact dates will be determined by 
the AO. : 

b. Low-ground-pressure vehicles shall be used for on-the-ground activities off ice 
roads or pads. 

c. Bulldozing of tundra mat and vegetation, trails, or seismic lines is prohibited. 

d. To reduce the possibility of ruts, vehicles shall avoid using the same trails for 
multiple trips unless necessitated by serious safety or superseding environmental 
concern. 

e. The location of ice roads shall be designed and located to minimize compaction 
of soils and the breakage, abrasion, compaction, or displacement of vegetation. 
Offsets may be required to avoid using the same route or track in the subsequent 
year. 

f. Motorized ground-vehicle use within the Colville River Special Area associated 
with overland moves, seismic work, and any similar use of heavy equipment 
shall be minimized within an area that extends | mile west or northwest of the 
bluffs of the Colville River. 


ROP |Maintain natural spring runoff 
C-3 | patterns and fish passage, avoid 
flooding, prevent streambed 
sedimentation and scour, protect 
water quality, and protect stream 
banks. 


Crossing of waterway courses shall be made using a low-angle approach. 
Crossings that are reinforced with additional snow or ice (“bridges”) shall be 
removed, breached, or slotted before spring breakup. Ramps and bridges shall be 
substantially free of soil and debris. 


ROP |Minimize impacts of the 
E-5 | development footprint. 


Facilities shall be designed and located to minimize the development footprint. 

Issues and methods to be considered include: 

a. Use of maximum extended-reach drilling for production drilling. 

b. Sharing facilities with existing development. 

c. Collocation of all oil and gas facilities, except airstrips, docks, and seawater- 
treatment plants, with drill pads. 

d. Integration of airstrips with roads. 

e. Use of gravel-reduction technologies (e.g., insulated or pile-supported pads). 

f. Coordination of facilities with infrastructure in support of offshore development. 


Note: Where aircraft traffic is a concern, consideration shall be given to balancing 
gravel pad size and available supply storage capacity with potential reductions in 


the use of aircraft to support oil and gas operations. 


ROP |Minimize the impact of mineral 
E-8 _|materials mining activities on air, 
land, water, fish, and wildlife 
resources. 


Gravel mine site design and reclamation will be in accordance with a plan approved 

by the AO. The plan shall consider: 

a. Locations outside the active floodplain. 

b. Design of gravel mine sites within active floodplains to serve as water reservoirs 
for future use. 

c. Potential use of the site for enhancing fish and wildlife habitat. 

d. Potential storage and reuse of sod/overburden for the mine site or at other 


disturbed sites on the North Slope. 


ROP |Minimize bird collisions with 
E-10  |infrastructure, especially during 
migration and inclement weather. 


Flagging of structures (e.g., elevated utility lines, guy wires) shall be required to 
minimize bird collision. All facility external lighting shall be designed to direct 
artificial exterior lighting inward and downward or be fitted with shields to 


reduce reflectivity in clouds and fog conditions. 
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LS or |Description or Objective | Requirement/Standards 
ROP 
ROP |Class I: Natural ecological changes and very limited management activity are 


Manage permitted activities to 
E-17 

meet Visual Resource 
Management class objectives 
described below. Class II: The level of change to the characteristic landscape should be low. 
Management activities may be seen but should not dominate the view of the casual 
observer. Any changes should repeat the basic elements of form, line, color, and 
texture found in the predominant natural features of the characteristic landscape. 


allowed. The level of change to the characteristic landscape should be very low and 
must not attract attention. 


Class III: The level of change to the characteristic landscape should be moderate. 
Management activities may attract attention but should not dominate the view of 
the casual observer. Changes should repeat the basic elements found in the 
predominant natural features of the characteristic landscape. 


Class IV: The level of change to the characteristic landscape can be high. These 
management activities may dominate the view and be the major focus of viewer 
attention. However, every attempt should be made to minimize impacts through 
location and design by repeating form, line, color, and texture. 


Requirement/Standard: At the time of application for construction of permanent 
facilities, the lessee/permittee shall submit a plan to minimize visual impacts 
consistent with the Visual Resource Management class for the lands on which 
facilities would be located. 


VRM classes: 

e Class II: Wainwright Inlet and those areas where new infrastructure is not 
allowed. 

e Class III: Except for those areas designated as VRM Class II, rivers and lands 
within 3 miles of segments of rivers identified as eligible for Wild and Scenic 
River designation in the 2013 IAP or the 2008 Northeast NPR-A Supplemental 


IAP. 
e Class IV: The rest of the area. 
ROP |Minimize the impacts on bird a. To reduce the possibility of birds colliding with aboveground utility lines, such 
E-20 |species from direct interaction lines would either be buried in access roads or suspended on VSMs. Exceptions 
with aboveground utility are limited to the following situations: 
infrastructure. 1. Overhead utility lines may be allowed when located entirely within the 


boundaries of a facility pad. 

2. Overhead utility lines may be allowed when engineering constraints at 
the specific and limited location make it infeasible to bury or connect the 
lines to a VSM. 

3. Overhead utility lines may be allowed in situations when human safety 
would be compromised by other methods. 

b. To reduce the likelihood of birds colliding with them, communication towers 
would be located on existing pads and as close as possible to buildings or other 
structures and on the east or west side of buildings or other structures, if possible. 
Support wires would be avoided to the extent practicable. If support wires are 
necessary, they would be clearly marked along their entire length to improve 
visibility to low-flying birds. 

c. Design of other utility infrastructure, such as wind turbines, would be evaluated 
under a specific development proposal. 

d. The permittee shall comply with current industry-accepted practices for raptor 
protection on power lines, such as the most recent Avian Power Line Interaction 


Committee suggested practices. 
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LS or | Description or Objective 
ROP 


ROP |Minimize the effects of low-flying 
F-] aircraft on wildlife, subsistence 
activities, and local communities. 


Requirement/Standards 


The lessee shall ensure that aircraft used for permitted activities maintain altitudes 
according to the following guidelines (Note: This ROP is not intended to restrict 
flights necessary to survey wildlife. Flights necessary to gain this information will 
be restricted to the minimum. ): 

a. Aircraft shall maintain an altitude of at least 1,500 feet aboveground level when 
within 0.5 mile of cliffs identified as raptor nesting sites from April 15 through 
August 15. 

b. Aircraft shall maintain an altitude of at least 1,000 feet above ground level over 
caribou winter ranges from December | through May 1. 

c. Land user shall submit an aircraft use plan as part of an oil and gas development 
proposal. The plan shall address strategies to minimize impacts to subsistence 
hunting and associated activities. 

d. Proposed aircraft use plans should be reviewed by appropriate federal, State, and 
borough agencies. Adjustments, including suspension of all flights, may be 
required by the AO if resulting disturbance is determined to be unacceptable. 

e. The number of takeoffs and landings to support oil and gas operations with 
necessary materials and supplies should be limited to the maximum extent 
possible. 

f. Use of aircraft, especially rotary wing aircraft, near known subsistence camps 
and cabins or during sensitive subsistence hunting periods (spring goose hunting 
and fall caribou and moose hunting) should be kept to a minimum. 

g. Aircraft used for permitted activities shall maintain an altitude of at least 
2,000 feet above ground level over the Teshekpuk Lake Caribou Habitat Area 
from May 20 through August 20. Aircraft use by oil and gas lessees in the Goose 
Molting Area should be minimized from May 20 through August 20. 

h. Aircraft used for permitted activities shall maintain an altitude of at least 
2,000 feet above ground level over the Utukok River Uplands Special Area from 
May 20 through August 20. 

1. Hazing of wildlife by aircraft is prohibited. Pursuit of running wildlife is hazing. 

j. Fixed-wing aircraft used as part of a BLM-authorized activity along the coast 
shall maintain minimum altitude of 2,000 feet when within a 0.5 mile of walrus 
haulouts. Helicopters used as part of a BLM-authorized activity along the coast 
shall maintain minimum altitude of 3,000 feet and a 1.0-mile buffer from walrus 
haulouts. 

k. Aircraft used as part of a BLM-authorized activity along the coast and shore fast 


all listed marine mammal species. 


ROP /Ensure long-term reclamation of 
G-1 __|land to its previous condition and 
use. 


Prior to final abandonment, land used for oil and gas infrastructure shall be 
reclaimed to ensure eventual restoration of ecosystem function. The leaseholder 
shall develop and implement an abandonment and reclamation plan approved by 
BLM. The plan shall describe short-term stability, visual, hydrological, and 
productivity objectives and steps to be taken to ensure eventual ecosystem 
restoration to the land’s previous hydrological, vegetative, and habitat condition. 


ice zone shall maintain minimum altitude of 3,000 feet when within 1.0 mile of 
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Requirement/Standards 


Description or Objective 


Coastal Area Setbacks a. Drill pads and central processing facilities would not be allowed in coastal 
waters or on islands between the northern boundary of the NPR-A and the 
mainland, or in inland areas within | mile of the coast. Other facilities necessary 
for oil and gas production within NPR-A that necessarily must be within this 
area (e.g., barge landing, seawater treatment plant, or spill response staging and 
storage areas) would not be precluded. Lessees/permittees shall consider the 
practicality of locating facilities that necessarily must be within this area at 
previously occupied sites such as various Husky/USGS drill sites and Distant 
Early Warning-Line sites. Before conducting open water activities, the lessee 
shall consult with the Alaska Eskimo Whaling Commission, NSB, and local 
whaling captains’ associations to minimize impacts to subsistence whaling 
activities. 

b. Marine vessels used as part of a BLM-authorized activity shall maintain a 1-mile 
buffer from the shore when transiting past an aggregation of seals, Steller’s sea 
lions, or walruses using a terrestrial haulout. Marine vessels shall not conduct 
ballast transfers or discharge any matter into the marine environment within 3 
miles of the coast, except when necessary for the safe operation of the vessel. 


Protect coastal waters and their 
value as fish and wildlife habitat 
(including, but not limited to, that 
for waterfowl, shorebirds, and 
marine mammals) , minimize 
hindrance or alteration of caribou 
movement within caribou coastal 
insect-relief areas; protect the 
summer and winter shoreline 
habitat for polar bears, and the 
summer shoreline habitat for 
walrus and seals; prevent loss of 
important bird habitat and 
alteration or disturbance of 
shoreline marshes; and prevent 
impacts to subsistence resources 
and activities. 

Source: BLM 2022. 

Note: AO (authorized officer); BLM (Bureau of Land Management); IAP (Integrated Activity Plan); LS (lease stipulation); NPR-A (National Petroleum 


Reserve in Alaska); NSB (North Slope Borough); ROP (required operating procedure); USFWS (U.S. Fish and Wildlife Service); USGS (U.S. Geological 
Survey); VSM (vertical support member). 


An exception would be required to LS K-5 (Table 3.7.1), but the exception would not impact visual resources. 


3.7.2.1.2 Proponent’s Design Measures to Avoid and Minimize Effects 
CPAI’s design features to avoid or minimize impacts are listed in Table I.1.2 in Appendix I.1, Avoidance, 
Minimization, and Mitigation. 


3.7.2.1.3 Resource Specialists Additional Suggested Avoidance, Minimization, or Mitigation 
The follow additional measures could reduce impacts to visual resources: 
e Include the following in the plan to minimize visual impacts (plan is required as per ROP E-17): 

o Ensure structures are a color that blends in with the background colors of the natural landscape. 
All colors would be pre-approved by the BLM. 

o CPAI’s design measure 59 (Appendix I.1, Table I.1.2) state that a non-reflective coating would be 
used on pipelines; that could be expanded to all metal structures not otherwise painted, including 
but not limited to communications towers and drill rigs. 

e Minimize light visible from outside of Project facilities at all times of the year by using lighting fixtures 
with lamps contained within the reflector and shading externally facing windows on buildings. This will 


Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 
Supplemental EIS are listed in Tables 1.4.1 and I.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
_ The following public and cooperating agency additional suggested mitigation measures may reduce impacts to 

| visual 


| e CPAI will prepare a coordination plan between the Kuparuk, Alpine, and Willow developments to 

minimize the use flaring across all three developments and to reduce the incidences of multiple facilities 
flaring simultaneously. When simultaneous flaring must occur, the length of flare overlap shall be 

minimized to the greatest extent possible. 

_e Aboveground pipelines shall have a nonreflective finish. 


Chapter 3.7 Visual Resources Page 111 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


e Minimize visual impacts by fencing or otherwise camouflaging or screening pads and areas that have the 
most activity and movement. Caribou are more likely to turn away from movement than from structures 
perceived as stationary objects. Caribou also react more strongly and habituate less readily to foot traffic 
than to vehicle traffic. 

_¢ BLM will develop compensatory mitigation that provides durable, long-term protection for the 

Teshekpuk Caribou Herd to fully offset impacts of the Project on that Herd, to include protecting the 

surface area of Teshekpuk Lake, a buffer along all shores of the lake, and the LS K-10 Caribou 

Movement Corridors/K-16 Deferral Areas (under Alternative E in the 2020 National Petroleum Reserve 

in Alaska Integrated Activity Plan Final Environmental Impact Statement) using existing statutory, 

management, or administrative authorities, with a focus on restricting future leasing or surface 
development in those areas. 


3.7.2.2 Alternative A: No Action 

Under Alternative A, there would be no impacts to visual resources as a result of the Project; however, existing oil 
and gas activities and exploration in the area would continue to occur and the effects would be the same as those 
described in Section 3.7.1, Affected Environment. 


3.7.2.3 Impacts to Scenery Common to the Action Alternatives and Module Delivery Options* 

Project facilities and lighting under all action alternatives would affect scenery and people by impacting the 
undisturbed characteristic landscape (including night skies). Visual contrast from Project facilities (drill rigs and 
supporting infrastructure) as well as light sources during operations would cause the greatest visual impacts in 
foreground-middleground views due to the broad, panoramic landscape and lack of intervening land features. 
Impacts to scenic quality are based on estimated visual contrasts resulting from Project facilities and activities, 
including nighttime lighting, with VRI scenic quality ratings. Should BLM select Alternative E in its ROD, only 
three drill site pads (BT1, BT2, and BT3) would be authorized for construction, though a fourth drill site pad 
(BT5) may be authorized later. Alternative E includes all four drill site pads for analysis to identify the most 
significant impact case. A summary of how Project elements affect scenic quality is provided in Table 3.7.2. 


Table 3.7.2. Impacts to Scenery Based on Visual Change to the Characteristic Landscape and Night Skies 


VRI Scenic Roads Infrastructure Drill Rigs and Module Nighttime 

and Pads Transport Infrastructure’ Lighting 
Class A Strong contrasts Strong contrasts Strong contrasts Strong contrasts 
Class B |Moderate contrasts _|Moderate contrasts Strong contrasts Strong contrasts 
IC lass C Weak contrasts Weak contrasts Strong contrasts | Strong contrasts 


Note: VRI (Visual Resources Inventory). Impact definitions: strong contrasts (Project element is dominant to the landscape and demands attention); moderate 
contrasts (Project element begins to attract attention); weak contrasts (Project element can be seen but does not attract attention). See Bureau of Land 
Management Manual 8431 (BLM 2012b) for detailed contrast definitions. 

* Drill rigs would be present throughout drilling and operations; module delivery infrastructure would be present only during construction. 


Impacts to people are determined based on the estimated contrasts caused by Project facilities, including 
nighttime lighting, with VRI sensitivity levels and distance zones (0 to 5 miles [foreground-middleground] and 


greater than 5 miles [background]). A summary of how Project elements affect people based on proximity is 
provided in Table 3.7.3. 


Table 3.7.3. Impacts to People Based on Visual Change to the Characteristic Landscape and Night Skies 
High Sensitivity- Infrastructure Drill Rigs and Module Nighttime 
Visibility-Distance and Pads Transport Infrastructure? Lighting 


0 to 5 miles Moderate contrasts Moderate contrasts _| Strong contrasts Strong contrasts 
[Greater than 5 miles Weak contrasts Weak contrasts Moderate contrasts Strong contrasts 


* Drill rigs would be present throughout drilling and operations; module delivery infrastructure would be present only during construction. 


3.7.2.4 Alternative B: Proponent’s Project 


3.7.2.4.1 Impacts to Existing Visual Conditions 


Due to the flat terrain in the analysis area, Project facilities and activities would impact subsistence users and 
visitors who would experience observable changes and contrasts to the characteristic landscape for the life of the 
Project (approximately 30 years). Project facilities and activities with visual impacts would include lighting, 
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structural features, drill rigs, communications towers, gravel roads, ice roads, bridges, a mine site, pipelines, 
stream crossings, pilings, water intakes, flares, vehicle activity, and air and ground traffic (Appendix E.7B). These 
strong contrasts to scenery would reduce the scenic quality rating of Class A landscapes (161,765 acres), Class B 
landscapes (20,508 acres), and Class C landscapes (1,720,473 acres) (Figure 3.7.2). This would impact a total of 
1,902,746 acres of BLM-managed land (42.0% of Project viewshed) in the currently undisturbed high sensitivity 
area (including 182,273 acres [4.1% of Project viewshed] inventoried as VRI Class II; 1,377,831 acres [30.7% of 
Project viewshed] inventoried as VRI Class III, and 344,123.3 acres [7.7% of Project viewshed] inventoried as 
VRI Class IV) (Figure 3.7.5). 


In summary, the Project would result in moderate to strong contrasts to the landscape for viewers in foreground- 
middleground distance zones and weak to strong contrasts in background distance zones throughout the analysis 
area. The level of impact has the potential to impact visual sensitivity and reduce the scenic quality in 
approximately 182,273 acres of BLM lands within the NPR-A that are currently inventoried as VRI Class II 
(Figure 3-7-5). 
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_ Conformance with BLM VRM Class objectives where Project facilities would be located is based on the Project’s 
_ visual contrasts of forms, lines, colors, and textures (including nighttime lighting), with the characteristic 
_ landforms in the viewshed (Appendix E.7B). BLM’s IAP Final EIS ROD identifies three VRM Class objectives. 

| Tables E.7.2 through E.7.6 in Appendix E.7A provide the acreages and percentages of sensitivity classes and 

_ distance zones based on direct line-of-sight viewing conditions for facilities, activities, and night-sky conditions, 

_ as well as the total acres and percentages of VRI and VRM classes. Additional information regarding Project 

_ conformance with VRM Class objectives is provided in the Visual Contrast Rating Worksheets 1, 2, 3, and 4 in 

_ Appendix E.7B. 


_VRM Class objectives (BLM 2022b) are summarized as: 


_e VRM Class II is intended to retain the existing character of the landscape and the level of change should 

be low. Management activities may be seen but they should not attract the attention of the casual 
observer. Any changes must repeat the basic design elements of form, line, color, and texture found in the | 

| predominant natural features of the characteristic landscape. 

_e  VRM Class III is intended to partially retain the existing character of the landscape and the level of 

change should be moderate. Management activities may attract viewer attention, but they should not 
dominate the view of the casual observer. Changes should repeat the basic elements found in the 

predominant natural features of the characteristic landscape. 

e VRM Class IV is intended to provide for management activities which would require major modification 

of the existing landscape character and level of change to the landscape can be high. The management 
activities may dominate the view and may be the major focus of attention; however, every attempt should | 
be made to minimize the impact of these activities through careful location, minimal disturbance, and 
repetition of the basic visual elements of form, line, color and texture. 


Conformance with Visual Resource Management* 


ne 


Table 3.7.4 summarizes each action alternative’s conformance to VRM Class objectives. Figures 3.7.6 shows the 
VRM classes for BLM 2020. Acres of impacts by VRM Class for BLM 2022 are shown in Table E.7.6 of 
Appendix E.7A. 


Table 3.7.4. Conformance with Visual Resource Management Class Objectives* 
Willow Project Alternative __ IAP Objectives 

Alternative B: Proponent’s Project In conformance: All visible Project facilities would be located on VRM Class I'V areas. 
No facilities in either VRM Class II or Class III areas. 
Similar to Proponent’s Project with additional air traffic 


Alternative C: Disconnected Infield 
Roads 

Alternative D: Disconnected Access 
Alternative E: Three-Pad Alternative 


Fourth Pad Deferred 
Note: IAP (Integrated Activity Plan); VRM (Visual Resource Management). 


Similar to Proponent’s Project with additional air traffic 
Similar to Proponent’s Project 
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3.7.2.5 Module Delivery Options 

Impacts to visual resources from module delivery options would be similar to those described above for the action 
alternatives in Tables 3.7.2 and 3.7.3 though the impact duration and intensity would be short-term as a result of 
the module mobilization schedule occurring over 2 or 3 nonconsecutive years (varies by module delivery option). 
Module delivery options do have some impacts that would be unique to the marine area, including barge and 
support vessel traffic, creation and abandonment of MTIs (Options 1 and 2), and onshore support which would 
also be short-term in duration and intensity during 2 nonconsecutive years for Sealift operations. These impacts 
are described below. 


SEES 1 Option 1: Atigaru Point Module Transfer Island* 
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_ Effects to visual resources from Option 1 would include strong contrasts to the Beaufort Sea viewing environment | 
due to the otherwise uniform forms, lines, colors, and textures of offshore and coastal views. Both the MTI and 
_ supporting ice infrastructure (e.g., ice roads, multi-season ice pad) at Atigaru Point would occur in a VRM Class 
_IV and would conform to VRM Class IV objectives (Section 3.7.2.4.2, Conformance with Visual Resource 

_ Management) during construction and use. There would be approximately 37 miles of ice roads constructed each 

_ year (for 3 nhonconsecutive years) to support MTI construction and module ae Ice road use in the NPR-A 


3.7.2.5.2 Option 2: Point Lonely Module Transfer Island* 


_ Option 2 would have approximately 75 miles of ice roads, nearly double the length of ice roads as Option 1, 

_ constructed over three nonconsecutive winter seasons. The ice roads would meet VRM objectives within the 
_NPR-A. Option 2 would have more air traffic, with approximately a third of that air traffic occurring at Point 

_ Lonely. Ground and air traffic are detailed by season and option in Appendix D.1, Alternatives Development, 

_ Chapter 5.0, Summary Comparison Tables for Analysis. The MTI for Option 2 would also be more visible to 

_ viewers onshore because it would be 0.6 mile from shore, whereas the MTI for Option | would be 1.9 miles from 
_ shore (though the sea ice road would be 2.4 miles), though both still occur within the 0- to 5-mile foreground area. | 
_ The onshore camp (located on existing gravel pads), including communications towers, and some ice 
_ infrastructure at Point Lonely, would occur in VRM Class II areas and would not conform to VRM Class II 

_ objectives during construction and use resulting from elements of form, line, color, and texture that are not 

_ consistent with the characteristic environment. Nonconformance would be short term and conclude following the 

_ cease in activity, removal of temporary Project facilities, and the abandonment of the MTI. 


3.7.2.5.3, Option 3: Colville River Crossing 


Effects to visual resources from Option 3 would be less than Options | and 2. The use of the existing Oliktok 
Dock and staging area (approximately 2 miles south of the Oliktok Dock), as well as the use of existing gravel 
roads between the staging area and Kuparuk DS2P, would not introduce new delivery infrastructure or light 
sources as compared to Options | and 2 that occur within the NPR-A. There would also be less ground, air, and 
sea traffic compared to Options | and 2 (Appendix D.1, Chapter 5.0, Summary Comparison Tables for Analysis). 
The 100-person camp for winter ice road construction located near Kuparuk DS2P would be similar to ice road 
camps associated with Options | and 2 and have similar visual impacts. Option 3 would have approximately 3.5 
miles more ice road length than Option | and approximately 33.5 miles less ice road length than Option 2 (on a 
per-season basis during module delivery). The construction and use of the ice road west of Kuparuk DS2P to 
GMT-2 would have similar visual impacts as ice roads associated with Options 1 and 2. There would be 40.1 
miles of ice roads associated with Option 3 module delivery over two nonconsecutive construction seasons with 
approximately 13.8 miles occurring on BLM-managed lands within the NPR-A. The ice road would meet VRM 
objectives within the NPR-A (Appendix E.7B, VCRW Worksheets 4, 5, and 6). 


3.7.2.6 Oil Spills and Accidental Releases 

Oil spills would not be a planned Project activity but were considered in the effects analysis for the Project. 
Chapter 4.0, Spill Risk Assessment, describes the likelihood, types, and sizes of spills that could occur. Depending 
on the time of year (as well as the type and size of spill), boats, aircraft, trucks, and/or heavy equipment could be 
used to respond to the incident. Visual resource impacts to scenery and to people related to cleanup of very small 
to small spills, if they occur, would be similar to those of construction described above and occur mainly near the 
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vicinity of the release. Effects related to cleanup of a large spill, if one were to occur, could be greater, occur over 
a longer duration, and over a larger area. 


In the very unlikely event that a reservoir blowout occurred at one of the drill sites (likelihood approaching zero 
as described in Chapter 4.0), the extent of the accidental release could be much larger and could distribute an 
aerial mist of oil over tundra vegetation as described in Chapter 4.0. A blowout could reach nearby freshwater 
lakes and stream channels. However, a reservoir blowout is unlikely to reach Harrison Bay, due to the distance to 
the drill sites and the sinuous nature of the streams in the area (CPAI 2018a). 


Because oil, diesel fuel, and seawater spills on nonfrozen plants or soil could kill plants,, effects may be visible on 
the landscape for many years. Seawater spills on salt-tolerant plants, may be less visible on the landscape. 


3.7.3 Unavoidable Adverse, Irretrievable and Irreversible Effects 

The LSs, ROPs, and mitigation measures would reduce, but not eliminate, potential impacts. Visual impacts from 
construction and operation would be unavoidable and irretrievable throughout the life of the Project 
(approximately 30 years). Impacts on BLM-managed lands would not be irreversible, nor would they impact 
long-term sustainability of visual resources in the analysis area if reclamation was completed. If reclamation of 
permanent infrastructure did not occur, effects would be irreversible. 


3.8 Water Resources 

The analysis area for surface water resources is the watersheds in which Project activities or infrastructure would 
occur (Figure 3.8.1), as well as the groundwater aquifers contained therein, and the nearshore area of Harrison 
Bay near Atigaru Point, Point Lonely, and Oliktok Point. This encompasses all waterbodies and aquifers 
potentially affected by the Project, including potential downstream effects. The temporal scale for construction- 
related impacts is the duration of construction activities. The temporal scale for infrastructure created during 
construction would be the life of the infrastructure until it is removed. If infrastructure is partially reclaimed (e.g., 
some gravel is left in place and subsequently topsoiled and seeded with native vegetation), then the temporal 
effects from gravel infrastructure on water quality would last until the vegetation has established and the 
remaining gravel infrastructure has stabilized. In accordance with USACE Section 404 regulations, compensatory 
mitigation would be required as part of the Project (see Appendix 1.4, Section 404 Compensatory Mitigation 
Plan). These mitigation measures would not be removed following their adoption or construction. 


3.8.1 Affected Environment 
The analysis area is in the ACP, which drains to the Beaufort Sea. It is characterized by low relief, continuous 
permafrost, and numerous lakes (Stuefer, Arp et al. 2017). 


3.8.1.1 Surface Waters 

Surface water (rivers, shallow streams, lakes, and ponds) hydrology is influenced by low precipitation, relatively 
flat topography, and the poorly drained tundra underlain by continuous permafrost. The surface waters in the 
analysis area generally begin to freeze in September or October and thaw in late May or early June. The annual 
hydrologic cycle is dominated by an approximately 3-week spring breakup characterized by snowmelt runoff, 
overland flow, higher than average stream flows, and overbank flooding in about half the years. 


Existing development and infrastructure in the analysis area occur from oil and gas developments (GMT, Alpine, 
Nuna, Oooguruk, and Kuparuk), decommissioned Distant Early Warning (DEW) Line sites, and the community 
of Nuiqsut. More gravel infrastructure occurs on the east side of the Colville River, where there are roads, mine 
sites, airstrips, reservoirs, pipelines, processing facilities, a dock (Oliktok Dock), and seawater treatment facility. 
On the west side of the river, gravel infrastructure is focused in the lower reaches of the Ublutuoch 
(Tinmiaqsiugvik) and Fish (Igalliqpik) Creek basins and in the Colville River Delta (CRD) (Figure 5.02) abe 
existing infrastructure and development activities (traffic, dust suppression, drilling, processing, etc.) have 
constructed structures in waterbodies, contribute dust and sediment to waterbodies, withdraw freshwater for use 
throughout the year, and increase the potential for spills entering waterbodies. Seasonal ice infrastructure and 
associated water withdrawal occur annually to support oil and gas exploration. The freshwater and marine areas 
are used for subsistence and research and have a relatively minor amount of associated boat, foot, air, and off-road 
vehicle traffic. 


Climate change is occurring on the ACP, which could contribute to degradation of permafrost and alter the 
hydrologic regime across the region through melting of ground ice, which affects development of drainage 
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features (e.g., the melting of ice wedges within patterned ground polygons, the expansion in number or size of 
thaw lakes). 


3.8.1.1.1 Rivers 

The largest rivers in the Willow area are the Colville River, the Kalikpik River, Fish Creek, Judy Creek (Kayyaaq 
and Igalliqpik channels), and the Ublutuoch (Tinmiaqsiugvik) River (Figures 3.8.1 and 3.8.2). Streamflow in 
these rivers is seasonal, with the highest discharge occurring during spring snowmelt (late May to mid-June). 
Flows are usually lowest (at or near 0 cubic feet per second [cfs]) from November through April for the largest 
rivers and for even longer periods for the smaller streams. Snow and ice blockage at the time of peak stage and 
peak discharge can influence water surface elevations (WSEs) in these streams and rivers. The riverbeds in all 
channels of Fish and Judy creeks are highly mobile when compared to the riverbeds of similarly sized streams 
east of the CRD and thus may have deeper scour depths (i.e., riverbed erosion). Table 3.8.1 summarizes existing 
conditions of the largest rivers in the Willow area. Appendix E.8A, Water Resources Technical Appendix, 
provides details of large rivers and small streams, including (where available) descriptions of the locations at 
which monitoring has occurred, descriptions of the snow and ice conditions at breakup (including cross-sections 
showing the magnitude of the impact), spring-peak-discharge and spring-peak-stage measurements, summer stage 
and discharge measurements, riverbed movement measurements, and median riverbed material size. Modeling of 
the floodplain at the Project stream crossings indicates that for most of the streams in the Willow area, the 
floodplain is limited to a very narrow area (Figures 3.8.3 and 3.8.4); the floodplains for Fish Creek and Judy 
(Iqalliqpik) Creek are wider. 


Almost all of the tributary streams on the east side of the Colville River freeze to the bottom in winter, except for 
the lower reaches of the Itkillik River and one unnamed stream and lake complex near Ocean Point. These 
waterbodies have documented unfrozen water in winter (i.e., overwintering fish habitat, detailed in Section 3.10, 
Fish). The Itkillik River is different than other eastside tributaries of the lower Colville River in that it originates 
in the Brooks Range and thus is longer and drains a larger area than the other tundra rivers. It is one of the largest 
tributaries of the Colville River on its east side (Figure 3.8.2). Details of small waterbodies crossed by ice 
infrastructure are not described in the EIS because exact ice road routes are not yet determined and there are 
numerous small waterbodies on the North Slope. 


The Colville River is the largest waterbody in the analysis area, and the ice infrastructure used to cross it would be 
substantial, and thus this waterbody is detailed in the EIS. The Colville River drains approximately 30% of the 
North Slope of Alaska and is summarized in Table 3.8.1. There is no gaging station on the Colville River at 
Ocean Point; the closest gaging stations are at Umiat (River Mile [RM] 117) and at Monument | (RM 26.5); 
Figure 3.8.2. Although neither of these existing gages measures winter flow at Ocean Point, Umiat is more closely 
representative of Ocean Point than Monument | because Umiat is upstream of the influence of saltwater intrusion 
and tidal backwatering from the CRD and Monument | is not. The average monthly mean discharge at Umiat in 
winter (December through April) ranged from 84 to 3.1 cfs from 2002 to 2019 (USGS 2022c), as shown in Table 
E.8.1 in Appendix E.8A. (The range of mean monthly discharge for December through April was 132.2 to 0.0 cfs; 
see Table E.8.1 in Appendix E.8A.) Note that the Colville River is more than 2,000 feet wide at Umiat and that by 
late winter the flow is contained to a very small channel within that width. In other words, the ice across 99% of 
the channel is frozen to the bottom, but somewhere within that width there is a very small channel with flow. 


Downstream from Umiat the probability of having flow in every month of the year increases as the drainage area 
increases. Similarly, the magnitude of the flow is likely to increase roughly proportional to the drainage area 
increase. Thus, when the average monthly mean April flow is 3.1 cfs at Umiat, where the drainage area is 
approximately 13,860 square miles, the average monthly mean April flow may be 1.5 times than that near Nuiqsut 
(4.7 cfs), where the drainage area is 20,670 square miles. Therefore, flow at Ocean Point is likely higher than flow 
at Umiat. 


More data and a description of the Colville River at Ocean Point are provided in Appendix E.8A and Appendix 
E.8B, Ocean Point Technical Memorandums. 


3.8.1.1.2 Lakes and Ponds 

Lakes are the most common hydrologic surface water feature in the analysis area (Figure 3.8.5). Shallow lakes 
and ponds (<7 feet deep) dominate the analysis area, but lakes up to 27 feet deep also exist. Shallow waterbodies 
freeze to the bottom in winter and thaw by the end of June. Deeper lakes generally have free water under the ice 
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and provide a source of water year-round. Lakes in the analysis area recharge through three mechanisms: 
snowmelt, overbank flooding from nearby streams, and rainfall (BLM 2014). 


Lakes in the Willow area were sampled in the summers of 2017 (31 lakes) and 2018 (47 lakes) to identify 
possible sources of freshwater (McFarland, Morris et al. 2017b; McFarland, Morris, Moulton et al. 2019b). Lake 
volume varied from 22 to 3,209 MG, and maximum depth varied from 4.2 to 29.9 feet. Lake M0015 (RO0S56) is 
proposed to be connected to the CFWR and Lake L9911 and/or M0235 are proposed as potable water sources 
(varies by alternative). Lake L9911 has an estimated volume of 1,585.8 MG, and at the time of sampling in July 
2004, a maximum depth of 8.0 feet, turbidity of 0.7 to 1.0 nephelometric turbidity unit (NTU), and pH of 7.9 to 
8.2 units. Lake M0235 has an estimated volume of 327.0 MG, a maximum depth of 7.7 feet, and at the time of 
sampling in August 2002, a turbidity of 1.2 NTU and pH of 7.7 units (CPAI 2019a, 2020b). 


3.8.1.1.3 Freshwater Water Quality 


Most freshwaters in the NPR-A are considered pristine (BLM 2012c). Limited data on surface water quality in the 
analysis area (McFarland, Morris et al. 2017a, 2017b; McFarland, Morris, Moulton et al. 2019b; McFarland, 
Morris, Moulton, Moulton et al. 2019) indicate it is generally good and meets Alaska water quality standards. 
Water quality data for freshwaters in the Willow area are summarized in Table 3.8.2. No fresh waterbodies are 
listed as impaired by ADECon its CWA Section 303(d) list (ADEC 2021), though absence of listing does not 
indicate that a waterbody meets water quality standards since data may not be available for all waterbodies. The 
CWA Section 303(d) list includes waterbodies in which one or more water quality criteria are not attained or 
waterbodies that are impaired for at least one designated use. 


Turbidity in lakes and streams is naturally high during spring breakup but otherwise is generally low. Lakes in the 
ACP generally have lower pH values in the winter months, due in part to the ice exclusion process (that occurs 
during freeze-up). This natural process causes pH to be seasonally below water quality standards even in natural 
conditions. It may also cause turbidity to increase with depth in winter. Both conditions typically cease with 
spring breakup. During summer, turbidity may be higher in shallower lakes than deeper lakes due to wind mixing. 


North Slope freshwater can also be naturally high in barium (Guay and Falkner 1998). Ponds and local streams 
are often colored from dissolved organic matter and iron, and most fresh waterbodies in the NPR-A have low 
turbidity and dissolved oxygen near saturation. 


Fecal contamination above Alaska water quality standards may naturally occur in areas with dense avian, caribou, 
and lemming populations. Cold water temperatures tend to prolong the viability of fecal coliform. 


During spring breakup, and to a lesser extent during summer rainfall-driven high-water events, the Colville River 
carries suspended sediment (SS) from the foothills of the Brooks Range and has higher turbidity than any of the 
smaller rivers originating within the ACP. Most of the annual sediment load is carried between May and October, 
with approximately 62% flowing to the CRD during 13 days in spring breakup (May and June) (Walker and 
Hudson 2003). For example, sediment transport at Nuiqsut can range from 467,000 tons per day in June to less 
than 100 tons per day during the low-flow period in July (USGS 2016b). For the majority of the year, most 
flowing freshwaters have low SS concentrations and therefore low turbidity. From midsummer through freeze-up, 
SS concentrations decrease to as low as 3 parts per million in the Colville River at Nuiqsut (USGS 2016b) with 
measured turbidity as low as 0.7 NTU. 


Ocean Point on the Colville River is upstream of the saltwater intrusion influence, which can reach at least 30 
miles upstream from Harrison Bay in winter (Arnborg, Walker et al. 1962), and is thought to be just upstream 
from the Itkillik River. Thus, measurements of winter flow and water surface elevation at Ocean Point are more 
reliable than locations downstream. However, slightly elevated salinity and conductivity measurements at the 
upper limits of freshwater suggest this location may have had minor coastal influence in 2021 (Michael Baker 
International 2021). Table 3.8.2 shows water quality data for the Colville River at Umiat. 
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Characteristic 


Drainage area 


Table 3.8.1. Summar 


square miles 
Receiving waters Harrison Bay 


of Larg 
Kalikpik 
River 

264 


est Rivers Near the Willow Area 


Fish Creek 


Judy Creek 


385 


(Kayyaaq and Iqalliqpik) 


Ublutuoch 


(Tinmiaqsiugvik) River 


236 


Colville River 


13,860 at Umiat, 
20,670 at Nuiqsut 


Harrison Bay 


26 


Fish (Iqalliqpik) Creek at RM 


Fish (Iqalliqpik) Creek at RM 
10 


Harrison Bay 


Headwaters 


Arctic Coastal 
Plain 


Brooks Range foothills 


Brooks Range foothills 


Arctic Coastal Plain 


De Long Mountains, 
Brooks Range 


Project area 


Channel character iy Reaueey low 


gradient, sinuous 
channel with sand 
and gravel bed and 
banks 


Relatively low gradient, sinuous 
channel with sand and gravel bed 
and banks 


Relatively low gradient, 
sinuous channel with sand 
and gravel bed and banks 


Relatively low gradient, 
sinuous channel with sand 
and gravel bed and banks 


Low gradient; at Ocean Point 
reach, channel transitions from 
upstream multiple serpentine 
meanders to downstream single 
meandering channel 


Tributaries that None Judy (Kayyaaq and Iqalliqpik) Judy (Kayyaaq) Creek, Bills Creek None 

intersect Project’s Creek*, Ublutuoch Willow Creek 1, 2, 3, and 4 

gravel infrastructure (Tinmiagsiugvik) Rivera, and 

or mine site Willow Creek 8 

Primary flood-event | Spring breakup Spring breakup Spring breakup Spring breakup Spring breakup 


driver 


Observed conditions | Snow and ice in Snow and ice in channel and on | Snow and ice in channel and | Snow and ice in channel and_ | Snow and ice in channel and on 
affecting annual channel and on floodplain, and ice jams on floodplain, and ice jams _| on floodplain floodplain 
peak WSEs and floodplain. 
WSE at time of 
annual peak 
discharge 
Bank erosion NA Undercutting and sloughing Undercutting and sloughing | NA Sloughing and eroding bluff on 
observed along the outside of observed along the outside of south (right) bank at Ocean Point 
meander bends meander bends (transect 6 in Michael Baker 
International 2019) 
Spring breakup RM 21.8 (Kal 1): | RM 32.4: 17 seasons of stage and | RM 7: 17 seasons of stage RM 13.7: 17 seasons of stage | Nuiqsut (RM 26.5, Monument 
monitoring record | 1 seasonofstage | discharge data, median observed | and discharge data, median _| and discharge data, median _| 1): 28 seasons of stage and 
data; spring peak discharge 3,370 cfs | observed spring peak observed spring peak discharge data (MBI 2019) 
no observed peak | RMs 11.7, 12.6, 18.4, 25.1, 32.4, | discharge 4,770 cfs discharge 1,700 cfs Umiat (RM 90): 17 seasons of 
discharge 43.3, and 55.5: 1-5 seasons of RMs 13.8, 16.5, 21.4, and RMs 6.8, 8.0, 13.5, 14.5, and | stage and discharge data, median 
information stage (and sometimes discharge) | 31.1: 1-7 seasons of stage 15.5: 1-8 seasons of stage observed spring peak discharge 
available data (and sometimes discharge) | (and sometimes discharge) __| is 188,000 cfs 


iss data data 
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Characteristic Kalikpik Fish Creek Judy Creek Ublutuoch Colville River 
River (Kayyaag and Iqalliqpik) — (Tinmiaqsiugvik) River 
Summer monitoring | RM 21.8 (Kal 1): 1 | RM 32.4: 17 seasons of stage and | RM 7: 17 seasons of stage RM 13.7: 17 seasons of stage | Umiat: 19 seasons of stage and 


record season of stage data| discharge data and discharge data and discharge data discharge data from (USGS 
RM 55.5: 1 season of stage data | RM 21.4: 1 season of stage 2022c) 
data Ocean Point: 2 discharge 
measurements from September 
2019 (Michael Baker 
International 2019 
Winter monitoring | None None None None Umiat: 19 seasons of discharge 
record data (USGS 2022c) 
Ocean Point: | measurement 
from 2007, 2 measurements from 
winter 2019/2020, and 
2 measurements from winter 
2021 (including average floating 
ice thickness, average water 
under ice, and average veloci 
Water quality Just upstream of Channel just upstream of Judy (Kayyaaq) Creek near | Bills Creek: 2 summers of Umiat: 6 summers of data 
record? BT4: 2 summers of | proposed road crossing: 2 BT1: 2 summers of data data Ocean Point: 2 transects sampled 
data summers of data September (Michael Baker 
International 2019), December 
2019 (CPAI 2019d), February 
2020 (CPAI 2020b; Michael 
Baker International 2020), and 
March 2021 (CPAI 2022b; 
Michael Baker International 
2021 
Existing None GMT-1, GMT-2 GMT-1, GMT-2, and Alpine | Nuigsut, Umiat, Alpine oil field, 
infrastructure in CD5 Nuna development, ASRC Mine 
basin Site 
Note: ASRC (Arctic Slope Regional Corporation); BT1 (Bear Tooth drill site 1); BT4 (Bear Tooth drill site 4); CD (Colville Delta); cfs (cubic feet per second), GMT (Greater Mooses Tooth); Kal | (Kalikpik gauging 
station at RM 21.8); NA (not applicable); RM (river mile); WSE (water surface elevation). Source data and detailed information on the rivers in this table are provided in Appendix E.8A. Data for Colville River at 
Umiat are from USGS gaging station 15870000 (USGS 2022c). 
“ Drainage area does not include the tributary basins of Judy (Kayyaaq and Iqalliqpik) Creek and Ublutuoch (Tinmiaqsiugvik) River, which are calculated separately, as shown in Figure 3.8.1. The drainage area for all 


three hydrologic unit codes is 836 square miles. 
> Water quality data are described in Section 3.8.1.1.3, Freshwater Water Quality. 
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Table 3.8.2. Water Quali 
Waterbody 


Colville River at Umiat? 


Data for Rivers, Streams, and Lakes in and near the Willow Area 
Water Temperature (degrees 


Celsius) 
0.2 to 18.3 


Colville River at Ocean Point? 


Kalikpik River 


0.1 to 10 
21 WlS.9 


Turbidity (NTU) 


pH Range 


7.2 to 8.0 
Not taken 


7.7 to 8.1 


Fish Creek 3.2 to 18.4 2.5 to 31.9 7.6 to 8.0 
Judy (Kayyaaq) Creek 3.5 to 16.9 1.4 to 12.8 6.9 to 8.1 
Judy (Iqalliqpik) Creek 3.7 to 17.9 2.7 to 34.1 7.3 to 8.4 
Ublutuoch (Tinmiagsiugvik) River, Bills Creek 2.7 to 17.0 0.43 to 5.0 7.4 to 7.9 
Willow Creek 1 3.4 to 18.1 0.7 to 11.6 6.8 to 8.3 
Willow Creek 2 3.0 to 18.0 0.4 to 28.2 7.2 to 8.1 
Willow Creek 3 (July only) LEOtoN3.9 3 40-333 7.7 to 8.2 
Willow Creek 4 3.7 to 17.8 0.5 to 4.3 7.0 to 8.3 
Willow Creek 4A 3.6 to 18.7 0.7 to 25.7 TA Well 
Willow Creek 8 3.9 to 18.3 0.7 to 19.0 7.0 to 7.9 
ies 6.6 to 17.7 0.5 to 8.1 6.9 to 8.4 


Note: NTU (nephelometric turbidity units). Data collected in summer 2017 and 2018. 


Source: MBI 2020; McFarland, Morris, Moulton, and Moulton 2017a, 2017b, 2019; McFarland, Morris, Moulton, Moulton et al. 2019; USGS 2020 
* Water temperature data at Umiat from 1969, 1975, 1978, 2005, and 2007. Turbidity measurement is from 1975 and thus is reported in Jackson Turbidity Units not NTU. 


> Based on three measurements taken in September and December 2019 and February 2020, detailed in Appendix E.8A. 


“ Lake volume ranged from 22 to 3,209 million gallons and maximum depth varied from 4.2 to 29.9 feet. 
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3.8.1.1.4 Marine Waters 

Harrison Bay spans approximately 62 miles of coastline between Oliktok Point and Cape Halkett. The bay 
contains the receiving waters for most freshwaters in the analysis area. Sediments on the nearshore Beaufort Sea 
continental shelf consist primarily of mud, with some coarser material. Sediments tend to be coarser grained 
closer to shore and in shallower water depths due to wave and current winnowing, with finer grained sediment 
farther from shore and at deeper water depths (Carey, Ruff et al. 1981). The nearshore waters are most influenced 
by river input but are also affected by processes offshore in the deep basin, such as currents. During the open- 
water season, surface currents are primarily wind driven close to shore. Coastal upwelling contributes to the high 
productivity of such environments (Bakun 1973). Ice covers the sea for up to 9 months of the year, generally from 
September to May (North Pacific Fishery Management Council 2009). The thickness of bottom-fast ice near the 
CRD at the end of the winter season averages about 5.2 feet (Dodds and Richmond 2017 as cited in Michael 
Baker International 2017). Ice movement onto shore during wind-driven events causes scouring and trenching and 
can seasonally alter the shoreline. Sea ice pressure ridges scour and gouge the seafloor and move sediments, 
creating natural, seasonal disruptions of the seafloor. 


Harrison Bay has an average tidal range of 0.5 foot, which is generally overshadowed by storm surges and wind- 
induced waves (USACE 2018). During open-water season, water circulation is dominated by prevailing 
northeasterly winds. In winter, ice becomes bottom-fast in water less than 5 feet deep (Weingartner, Danielson et 
ale2Z01 7): 


The shelf of the Beaufort Sea in Harrison Bay at the mouth of the Colville River is shallow. The Colville River is 
the dominant discharge to this bay, discharging warmer freshwater and sediment during spring and summer. In 
the Oliktok Point area, 10 miles east of the mouth of the East Channel of the Colville River, outflow from the 
CRD and coastal erosion transport significant amounts of SS (Dunton, Weingartner et al. 2006). From Oliktok 
Point eastward, a chain of barrier islands form Simpson Lagoon. Simpson Lagoon has a relatively shallow 
nearshore shelf that provides a mixing environment for turbid, sediment-bearing, freshwater inflows, such as the 
Colville, Kuparuk, Sagavanirktok, and other smaller rivers. Freezing and thawing sea ice and river runoff during 
the summer melting season significantly affect coastal water mass characteristics and decrease salinity. The 
nearshore areas of the Beaufort Sea are fresher and more turbid compared to the deeper offshore areas, which are 
clearer, colder, and more saline. Harrison Bay is sheltered from wave energy from the northwest. The area near 
Atigaru Point is influenced by the sediment released by coastal erosion and the sediment load from the Colville 
River. Sediment transport by the longshore current is relatively low. The coastline of Harrison Bay is 
predominantly erosional (Gibbs and Richmond 2015). Although a shoal occurs near Atigaru Point, it has had little 
deposition (0.06 foot/year) in the last 65 years (CPAI 2019b). 


No marine waterbodies in the analysis area are listed as impaired by ADEC on its CWA Section 303(d) list 
(ADEC 2021). During most of the winter season, when ice covers the sea surface and river discharge is 
negligible, background levels of total suspended solids (TSS) in the nearshore Beaufort Sea typically range from 
0.1 to 0.5 milligrams per liter (mg/L) (Trefry, Rember et al. 2004). During the spring freshet, however, when river 
discharge occurs prior to breakup of the sea ice, substantial increases in TSS occur. Measurements obtained in 
2001 and 2006 documented mean values of 343 and 785 mg/L, respectively, in the Colville River (Trefry, Trocine 
et al. 2009). During the open-water season, nearshore TSS values in the Beaufort Sea are governed primarily by 
the wave conditions, which in turn are governed by the wind conditions. Concentrations tend to range from 5 to 

15 mg/L when wind speeds range from 10 to 20 knots (11.5 to 23 mph) and 50 to 100 mg/L when the wind speeds 
exceed 20 knots (23 mph) (Trefry, Trocine et al. 2009). Wind data obtained at the mouth of the Colville River 
during the 2001 open-water season indicate that speeds of 10 to 20 knots (11.5 to 23 mph) occur about 49% of the 
time, while those greater than 20 knots (23 mph) occur about 8% of the time. 


Existing marine infrastructure in the analysis area occurs at Oliktok Point, where there is a commercial sheet-pile 
dock, shoreline armoring, and a saltwater treatment plant. In addition, Oooguruk Island, a 6-acre constructed 
gravel island with a pipeline to shore, is located near the mouth of the Colville River. Screeding occurs with 
seasonal regularity at Oliktok Dock prior to barge arrival. 


3.8.1.2 Groundwater 
The availability of groundwater in the analysis area is limited due to the presence of continuous permafrost on the 
North Slope (BLM 2014). The groundwater is confined to shallow zones near large surface waterbodies such as 
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lakes, streams, and rivers. The areas that contain groundwater, predominantly taliks (i.e., layers of unfrozen 
ground occurring in permafrost), are recharged primarily with snowmelt. 


Deep groundwater, although present, generally is not connected to the surface water system because permafrost 
acts as a barrier (NRC 2003). Some sub-lake taliks extend through permafrost, but no connection between sub- 
permafrost groundwater and surface water has been demonstrated (Hinkel, Arp et al. 2017). Deep groundwater on 
the North Slope is saline (Kharaka and Carothers 1988; Sloan 1987) and is not a source of potable water. 


3.8.2 Environmental Consequences 


3.8.2.1 Avoidance, Minimization, and Mitigation 


_3.8.2.1.1 Applicable Lease Stipulations and Required Operating Procedures* 


_ Table 3.8.3 summarizes existing NPR-A IAP LSs and ROPs that would apply to Project actions on BLM- 
_ managed lands and are intended to mitigate water resource impacts from development activity (BLM 2022b). The | 
_ LSs and ROPs would reduce impacts to human health and safety, fish, waterfowl and invertebrate habitat and 

_ subsistence hunting and fishing areas associated with the construction, drilling, and operation of oil and gas 

| facilities. In 2021, BLM was directed to reevaluate the 2020 NPR-A IAP (BLM 2020a). The NPR-A IAP 
reevaluation resulted in the issuance of a new NPR-A IAP ROD (BLM 2022b) that selected an alternative nearly 


plicable Lease Stipulations and Required Operating Procedures* 


Table 3.8.3. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Water Resources* 


LS or |Description or Objective Requirement/Standard 

ROP 

ROP _ |Minimize impacts on the environment | Lessees/permittees shall prepare and implement a comprehensive waste 
A-2 — |from non-hazardous and hazardous management plan for all phases of exploration and development, including 


waste generation. Encourage continuous | seismic activities. The plan shall be submitted to the AO for approval, as part 

environmental improvement. Protect the | of a plan of operations or other similar permit application. 

health and safety of oil field workers Waste generation shall be addressed in the following order of priority: 1) 

and the general public. Avoid human- _| prevention and reduction, 2) recycling, 3) treatment, and 4) disposal. The plan 

caused changes in predator populations. | shall consider the following requirements: 

a. The plan shall identify precautions that are to be taken to avoid attracting 
wildlife to food and garbage. 

b. Requirements prohibit the burial of garbage. Users shall have a written 
procedure to ensure that the handling and disposal of putrescible waste will 
be accomplished in a manner that prevents the attraction of wildlife. All 
putrescible waste shall be incinerated, backhauled, or composted in a 
manner approved by the AO. All solid waste, including incinerator ash, 
shall be disposed of in an approved waste-disposal facility. The burial of 
human waste is prohibited. 

c. BLM requires all pumpable solid, liquid, and sludge waste be disposed of 
by injection in accordance with EPA, DEC, and AOGCC regulations and 
procedures. 

d. BLM prohibits wastewater Ee or disposal of domestic wastewater 
into bodies of water, including wetlands, unless authorized by a National 


Pollutant Discharge Elimination System or State permit. 
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Requirement/Standard 


Minimize pollution through effective 
hazardous-materials contingency 
planning. 


A hazardous materials emergency contingency plan shall be prepared before 
transportation, storage, or use of fuel or hazardous substances. The plan shall 
include a set of procedures to ensure prompt response, notification, and 
cleanup in the event of a hazardous substance spill or threat of a release. The 
plan shall include a list of resources available for response. In addition, 
contingency plans shall include requirements to: 

a. Provide refresher spill-response training to NSB and local community 
spill-response teams on a yearly basis. 

b. Plan and conduct a major spill-response drill annually. 

c. Develop spill prevention and response contingency plans and participate in 
the North Slope Subarea Contingency Plan for Oil [superseded by the 
Alaska Inland Area Contingency Plan] and Hazardous Substances 
Discharges/Releases for the NPR-A operating area. 


on fish, wildlife, and the environment, 
including wetlands, marshes, and 
marine waters, as a result of fuel, crude 
oil, and other liquid chemical spills. 
Protect subsistence resources and 
subsistence activities. Protect public 
health and safety. 


Before initiating any oil and gas or related activity or operation, develop a 
comprehensive spill prevention, control, and countermeasure plan per 40 
CFR 112. The plan shall consider the following requirements: 

a. Sufficient oil-spill-cleanup materials shall be stored at all fueling points 

and vehicle-maintenance areas and shall be carried by crews on all 

overland moves. 

Fuel and other petroleum products and other liquid chemicals shall be 

stored in proper containers at approved locations. Fuel, petroleum 

products, and other liquid chemicals that in total exceed 1,320 gallons shall 
be stored within an impermeable lined and diked area or within approved 
alternate storage containers. Within 500 feet of waterbodies, fuel 
containers are to be stored within appropriate containment. 

. Liner material shall be compatible with the stored product and capable of 
remaining impermeable during typical weather extremes expected 
throughout the storage period. 

. Permanent fueling stations shall be lined or have impermeable protection. 

. All fuel containers shall be marked with the responsible party's name, 
product type, and year filled or purchased. 

. Notice of any reportable spill (as required by 40 CFR 300.125 and 18 
AAC 75.300) shall be given to the authorized officer as soon as possible, 
but no later than 24 hours after occurrence. 

g. All oil pans (i-e., “duck ponds”) shall be marked with the responsible 


party’s name 


4 


b. 


A-5 


ROP Minimize the impact of contaminants 


from refueling operations on fish, 
wildlife, and the environment. 


Refueling of equipment within 500 feet of the active floodplain of any 
waterbody is prohibited. Fuel storage stations shall be located at least 500 
feet from any waterbody with the exception that small caches (up to 210 


_ 


Wi 


inimize the impacts to the 


allons) for motorboats, float planes, ski planes, and small equipment. 
Discharge of produced water in upland areas and marine waters is 


A-7 _ |environment of disposal of produced prohibited. 
fluids recovered during the development 
phase on fish, wildlife, and the 
environment. 

ROP |Maintain populations of, and adequate 

B-1 habitat for, fish and invertebrates. 


Withdrawal of unfrozen water from rivers and streams during winter is 
prohibited. The removal of ice aggregate from grounded areas <4 feet deep 
may be authorized from rivers on a site-specific basis. 
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LS or |Description or Objective 
ROP 


ROP | Maintain natural hydrologic regimes in 

B-2 _ |soils surrounding lakes and ponds, and 
maintain populations of, and adequate 
habitat for, fish, invertebrates, and 
waterfowl. 


C-2 |compaction of soils, and minimize the 
breakage, abrasion, compaction, or 
displacement of vegetation. 


ROP |Maintain natural spring runoff patterns 
C-3 {and fish passage, avoid flooding, 
prevent streambed sedimentation and 
scour, protect water quality, and protect 
stream banks. 

Avoid additional freeze-down of deep- 
water pools harboring over-wintering 
fish and invertebrates used by fish. 


waterbodies shall be prohibited except at approved ice road crossings, 
water pumping stations on lakes, or areas of grounded ice. 
ROP |Protect stream banks, minimize a. Ground operations shall be allowed only when frost and snow cover are 


Requirement/Standard 


Withdrawal of unfrozen water from lakes and the removal of ice aggregate 
from grounded areas <4 feet deep may be authorized on a site-specific basis. 
Current water use requirements are: 

a. Lakes with sensitive fish (i.e., any fish except ninespine stickleback or 
Alaska blackfish): unfrozen water available for withdrawal is limited to 
15% of calculated volume deeper than 7 feet; only ice aggregate may be 
removed from lakes that are <7 feet deep. 

b. Lakes with only non-sensitive fish (i.e., ninespine stickleback or Alaska 
blackfish): unfrozen water available for withdrawal is limited to 30% of 
calculated volume deeper than 5 feet; only ice aggregate may be removed 
from lakes that are <5 feet deep. 

c. Lakes with no fish present, regardless of depth: water available for use is 
limited to 35% of total lake volume. 

d. In lakes where unfrozen water and ice aggregate are both removed, the 
total use shall not exceed the respective 15%, 30%, or 35% volume 
calculations. 

e. Additional modeling or monitoring may be required to assess water level 
and water quality conditions before, during, and after water use from any 
fish-bearing lake or lake of special concern. 

f. Any water intake structures shall be designed, operated, and maintained to 
prevent fish entrapment, entrainment, or injury. Note: All water 
withdrawal equipment must be equipped and must use fish screening 
devices approved by the ADF&G. 

g. Compaction of snow cover or snow removal from fish-bearing 


sufficient to protect the tundra. Ground operations shall cease when the 
spring snowmelt begins (approximately May 15); the exact dates will be 
determined by the AO. 

b. Low-ground-pressure vehicles shall be used for on-the-ground activities 
off ice roads or pads. 

c. Bulldozing of tundra mat and vegetation, trails, or seismic lines is 
prohibited. 

d. To reduce the possibility of ruts, vehicles shall avoid using the same trails 
for multiple trips unless necessitated by serious safety or superseding 
environmental concern. 

e. The location of ice roads shall be designed and located to minimize 
compaction of soils and the breakage, abrasion, compaction, or 
displacement of vegetation. Offsets may be required to avoid using the 
same route or track in the subsequent year. 

f. Motorized ground-vehicle use within the Colville River Special Area 
associated with overland moves, seismic work, and any similar use of 
heavy equipment shall be minimized within an area that extends | mile 
west or northwest of the bluffs of the Colville River. 

Crossing of waterway courses shall be made using a low-angle approach. 

Crossings that are reinforced with additional snow or ice (“bridges’’) shall 

be removed, breached, or slotted before spring breakup. Ramps and 

bridges shall be substantially free of soil and debris. 


Travel up and down streambeds is prohibited unless it can be demonstrated | 
that there will be no additional impacts to over-wintering fish or 
invertebrates. Rivers, streams, and lakes shall be crossed at areas of 
| grounded ice whenever possible. 


Protect subsistence use and access to 
subsistence hunting and fishing areas 
and minimize the impact of oil and gas 
activities on air, land, water, fish, and 
wildlife resources. 


All roads must be designed, constructed, maintained, and operated to 
create minimal environmental impacts and to protect subsistence use and 
access to subsistence use areas. 
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quality, and aquatic habitats. 


ROP |Minimize impacts of the development 
E-5 _ |footprint. footprint. Issues and methods to be considered include: 
b. Sharing facilities with existing development. 
seawater-treatment plants, with drill pads. 
d. Integration of airstrips with roads. 
pads). 
development. 
ROP |Reduce the potential for ice-jam 
E-6 _|flooding, impacts to wetlands and 
floodplains, erosion, alteration of 
natural drainage patterns, and restriction 
of fish passage. 
ROP |Minimize the impact of mineral 
E-8 _|materials mining activities on air, land, |approved by the AO. The plan shall consider: 
water, fish, and wildlife resources. a. Locations outside the active floodplain. 
reservoirs for future use. 
disturbed sites on the North Slope. 
ROP |Use ecological mapping as a tool to 
E-12  |assess wildlife habitat before 
development of permanent facilities to 
conserve important habitat types during 
development. of development alternatives. 
ROP |Ensure the passage of fish at stream 
E-14  |crossings. 
ROP |Prevent or minimize the loss of neeae ala 
E-15  |habitat for cliff nesting raptors. gravel from cliffs shall be prohibited. 
se a 


Maintain free passage of marine and 


anadromous fish and protect subsistence 
use and access to subsistence hunting 
and fishing. 


Final Supplemental Environmental Impact Statement 


Requirement/Standard 


Permanent oil and gas facilities are prohibited within 500 feet of fish- 
bearing waterbodies (as measured from the ordinary high water mark). 
Essential pipeline and road crossings will be permitted on a case-by-case 
basis. Note: Also refer to Stipulations K-1 and K-2. 

Linear infrastructure that connects to the shoreline (e.g., causeways, docks) 
is prohibited in river mouths or deltas. Artificial gravel islands and 
permanent bottom-founded structures are prohibited in river mouths or 
active stream channels on river deltas. 

Facilities shall be designed and located to minimize the development 


a. Use of maximum extended-reach drilling for production drilling. 


c. Collocation of all oil and gas facilities, except airstrips, docks, and 


e. Use of gravel-reduction technologies (e.g., insulated or pile-supported 


f. Coordination of facilities with infrastructure in support of offshore 


Note: Where aircraft traffic is a concern, consideration shall be given to 
balancing gravel pad size and available supply storage capacity with 
otential reductions in the use of aircraft to support oil and gas operations. 
Stream and marsh crossings shall be designed and constructed to ensure 
free passage of fish, reduce erosion, maintain natural drainage, and 
minimize adverse effects to natural stream flow. Note: Bridges, rather than 
culverts, are the preferred method for crossing rivers. When necessary, 
culverts can be constructed on smaller streams, if they are large enough to 
avoid restricting fish passage or adversely affecting natural stream flow. 


Gravel mine site design and reclamation will be in accordance with a plan | 


b. Design of gravel mine sites within active floodplains to serve as water 


c. Potential use of the site for enhancing fish and wildlife habitat. 
d. Potential storage and reuse of sod/overburden for the mine site or at other 


An ecological land classification map of the development area shall be 
developed before approval of facility construction. The map will integrate 
geomorphology, surface form, and vegetation at a scale, level of 
resolution, and level of positional accuracy adequate for detailed analysis 


To ensure that crossings provide for fish passage, all proposed crossing | 
designs shall adhere to the ROPs outlined in “Stream Crossing Design 
Procedure for Fish Streams on the North Slope Coastal Plain” by 
McDonald et al. (1994), “Fundamentals of Culvert Design for Passage of 
Weak-Swimming Fish” by Behlke et al. (1991), and other generally 
accepted best management procedures prescribed by the AO. 


Removal of more than 100 cubic yards of bedrock outcrops, sand, and/or 


b. Any extraction of sand and/or gravel from an active river or stream 
channel shall be prohibited unless preceded by a hydrological study that 
indicates no potential impact to the integrity of the river bluffs. 
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| Requirement/Standard 


Prior to final abandonment, land used for oil and gas infrastructure shall be 
reclaimed to ensure eventual restoration of ecosystem function. The 
leaseholder shall develop and implement an abandonment and reclamation 
plan approved by BLM. The plan shall describe short-term stability, visual, 
hydrological, and productivity objectives and steps to be taken to ensure 
eventual ecosystem restoration to the land’s previous hydrological, 
vegetative, and habitat condition. 


Minimize the disruption of natural flow 
patterns and changes to water quality; the 
disruption of natural functions resulting 
from the loss or change to vegetative and 
physical characteristics of floodplain and 


rearing or over-wintering habitat for fish; 


the loss of cultural and paleontological 


campsites; the disruption of subsistence 
activities; and impacts to scenic and other 


LS or |Description or Objective 

ROP 

ROP 

G-1 its previous condition and use. 

LS K- | River Setbacks 

1 
riparian areas; the loss of spawning, 
resources; the loss of raptor habitat; 
impacts to subsistence cabin and 
resource values. 

LS K- | Deepwater Lakes 

2 


Minimize the disruption of natural flow 
patterns and changes to water quality; 
the disruption of natural functions 
resulting from the loss or change to 
vegetative and physical characteristics 
of deepwater lakes; the loss of 
spawning, rearing or over wintering 
habitat for fish; the loss of cultural and 
paleontological resources; impacts to 
subsistence cabin and campsites; and 


the disruption of subsistence activities. 
Coastal Area Setbacks 


Protect coastal waters and their value as 
fish and wildlife habitat (including, but 
not limited to, that for waterfowl, 
shorebirds, and marine mammals) , 
minimize hindrance or alteration of 
caribou movement within caribou 
coastal insect-relief areas; protect the 


summer and winter shoreline habitat for 


River Setbacks 

Permanent oil and gas facilities, including gravel pads, roads, and pipelines, 
are prohibited in the streambed and adjacent to the rivers listed below. On a 
case-by case basis, essential pipeline and road crossings will be permitted 
through setback areas. 

a. Colville River: A 2-mile setback from the boundary of NPR-A where the 
river determines the boundary along the Colville where BLM manages 
both sides of the river up through T5S, R30W, U.M. Above that point to 
the juncture of Thunder and Storm creeks, the setback is 0.5 mile. 

Fish Creek: A 3-mile setback from the creek downstream from the eastern 
edge of Section 31, T11N, RIE., U.M. and a 0.5-mile setback farther 
upstream. 

Judy (Kayyaaq) Creek: A 0.5-mile setback. 


d. Ublutuoch (Tinmiagsiugvik) River: a 0.5-mile setback. 


Generally, permanent oil and gas facilities are prohibited on the lake or 
lakebed and within 0.25 mile of the ordinary high water mark of any deep 
lake as determined to be in lake zone III (i.e., depth greater than 13 feet [4 
m]; Mellor 1985). On a case-by-case basis, essential pipeline(s), road 
crossings, and other permanent facilities may be considered through the 
permitting process in these areas where the lessee can demonstrate on a 
site-specific basis that impacts will be minimal. 


b. 


a. Drill pads and central processing facilities would not be allowed in coastal 
waters or on islands between the northern boundary of the NPR-A and the 
mainland, or in inland areas within | mile of the coast. Other facilities 
necessary for oil and gas production within NPR-A that necessarily must 
be within this area (e.g., barge landing, seawater treatment plant, or spill 
response staging and storage areas) would not be precluded. 
Lessees/permittees shall consider the practicality of locating facilities that 
necessarily must be within this area at previously occupied sites such as 
various Husky/USGS drill sites and Distant Early Warning-Line sites. 


polar bears, and the summer shoreline 
habitat for walrus and seals; prevent 
loss of important bird habitat and 
alteration or disturbance of shoreline 
marshes; and prevent impacts to 
subsistence resources and activities. 


anima 


Before conducting open water activities, the lessee shall consult with the 
Alaska Eskimo Whaling Commission, NSB, and local whaling captains’ 
associations to minimize impacts to subsistence whaling activities. 

b. Marine vessels used as part of a BLM-authorized activity shall maintain a 
1-mile buffer from the shore when transiting past an aggregation of seals, 
Steller’s sea lions, or walruses using a terrestrial haulout. Marine vessels 
shall not conduct ballast transfers or discharge any matter into the marine 


fesls 


environment within 3 miles of the coast, except when necessary for the 
safe operation of the vessel. 
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LS or 


6 


ROP 
LS K- | Goose Molting Area 


|Description or Objective 


Requirement/Standard 


Minimize disturbance to molting geese 
and loss of goose-molting habitat in and 
around lakes in the Goose Molting 
Area. 


General: Within the Goose Molting Area, no permanent oil and gas facilities, 
except for pipelines, will be allowed within 1 mile of the shoreline of goose 
molting lakes. No waiver, exception, or modification will be considered. 


Development: In the Goose Molting Area, the following standards will be 

followed for permitted activities: 

a. From June 15 through August 20, all off-pad activities and major 
construction activities using heavy equipment (but not drilling from 
existing production pads) shall be suspended unless approved by the AO. 

. Water extraction from any lakes used by molting geese shall not alter 
hydrological conditions that could adversely affect identified goose- 
feeding habitat along lakeshore margins. 

. Oil and gas activities will avoid altering critical goose-feeding habitat 
types along lakeshore margins (e.g., grass, sedge, moss) and salt-marsh 
habitats. 

. Permanent oil and gas facilities (including gravel roads, pads, and airstrips, 
but excluding pipelines) and material sites will be sited outside the 
identified buffers and restricted surface occupancy areas. 

. Between June 15 and August 20, oil and gas facilities shall incorporate 
features (e.g., temporary fences, siting/orientation) that screen or shield 
human activity from view of any Goose Molting Area lake, as identified 
by the AO. 

. Strategies to minimize ground traffic shall be implemented from June 15 
through August 20. These strategies may include limiting trips, use of 
convoys, different vehicle types, etc. The permittee shall submit a vehicle 
use plan that considers these and any other mitigation. The vehicle use plan 
shall also include a vehicle-use monitoring plan. 

. Aircraft use shall be restricted from June 15 through August 20 unless 
doing so endangers human life or violates safe flying practices. 
Restrictions may include 1) limiting flights to two roundtrips per week and 
2) limiting flights to corridors established by BLM. The permittee shall 
submit an aircraft use plan that considers these and other mitigation. The 
aircraft use plan shall also include an aircraft monitoring plan. 

. Any permit for development will include a requirement for the permittee to 
conduct monitoring studies necessary to adequately determine 
consequences of development and any need for change to mitigations. 


ROP 
L-1 


Protect stream banks and water quality; 
minimize compaction and displacement 
of soils; minimize the breakage, abrasion, 
compaction, or displacement of 
vegetation; protect cultural and 
paleontological resources; maintain 
populations of, and adequate habitat for 
birds, fish, and caribou and other 
terrestrial mammals; and minimize 
impacts to subsistence activities. 


On a case-by-case basis, BLM may permit low-ground-pressure vehicles to 

travel off of gravel pads and roads during times other than those identified in 

ROP C-2a. Permission for such use would only be granted after an applicant 

has: 

a. Submitted studies satisfactory to the AO of the impacts on soils and 

vegetation of the specific low-ground-pressure vehicles to be used. 

Submitted surveys satisfactory to the AO of subsistence uses of the area as 

well as of the soils, vegetation, hydrology, wildlife and fish (and their 

habitats), paleontological and archaeological resources, and other resources 
as required by the AO. 

. Designed and/or modified the use proposal to minimize impacts to the 
AOQ’s satisfaction. Design steps to achieve the objectives may include, 
timing restrictions, shifting of work to winter, rerouting, and not 
proceeding when certain wildlife are present or subsistence activities are 
occurring. At the discretion of the AO, the plan for summer tundra vehicle 
access may be included as part of the spill prevention and response 


|__ contingency plan. | 


b. 


Source: BLM 2022. 
Note: ADF&G (Alaska Department of Fish and Game); AO (authorized officer); AOGCC (Alaska Oil and Gas Conservation Commission); BLM (Bureau of 


Land Management); DEC (Alaska Department of Environm 


ental Conservation); EPA (U.S. Environmental Protection Agency); LS (lease stipulation); m 


(meter); NPR-A (National Petroleum Reserve in Alaska); NSB (North Slope Borough); ROP (required operating procedure); USFWS (U.S. Fish and Wildlife 
Service); USGS (U.S. Geological Survey). 
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All action alternatives would require exceptions from existing LSs and ROPs, as detailed in Table D.4.9 in 
Appendix D.1, Alternatives Development. When exceptions are granted, they typically are specific to stated 
Project actions or locations and are not granted for all Project actions. Exceptions that would affect water 
resources would include those to ROPs A-5, B-2, E-2 and LSs K-1, K-2, and K-5. All action alternatives include 
road and pipeline crossings of fish-bearing waterbodies (including one or more of the waterbodies protected in 
ROP E-2 and LS K-1), a CFWR connected to Lake M0015 (under Alternatives C, D, and E), and freshwater 
intake pipelines at Project area lakes (varies by alternative) (Figure 3.8.3). As a result, it is not possible in all 
instances to avoid encroachment within 500 feet of every waterbody. All action alternatives and module delivery 
options would require exceptions to ROP A-5 to support refueling operations for construction equipment that is 
not highly mobile (e.g., cranes). All action alternatives would require exceptions to ROP B-2 to allow for 
additional ice aggregate collection from waterbodies that have bottom-fast ice. All action alternatives include 
subsistence use boat ramps which would require exceptions to LS K-1 and ROP E-2 to construct. All action 
alternatives would intake and discharge ballast water to ground barges at Oliktok Dock and the barge lightering 
area; Options | and 2 would intake and discharge ballast water at the MTIs and the lightering areas. These ballast 
water exchanges would occur within 3 miles of the coastline (LS K-5), but intake and discharge would occur in 
the same location and ballast water would not be transported. 


Option 3 may require management of water under the partially grounded ice bridge over the Colville River at 
Ocean Point. If water from the river needs to be pumped around the bridge during the two winters of ice bridge 
use, this may require an exception to ROP B-1. 


3.8.2.1.2 Proponent’s Design Measures to Avoid and Minimize Effects 


CPAI’s design features to avoid or minimize impacts are listed in Table I.1.2 in Appendix I.1, Avoidance, 
Minimization, and Mitigation. 


3.8.2.1.3 Resource Specialist Additional Suggested Avoidance, Minimization, or Mitigation 


Appendix E.8A provides detail about culvert, bridge, and pipeline design and how that influences potential effects 
to water resources. Additional suggested measures developed by resource specialists to reduce impacts created by 
culvert, bridge, and pipeline crossings, could include the following: 

e Unless a more appropriate method is available, when estimating flood-peak discharge at locations within 
the Fish (Iqalliqpik) Creek, Judy (Iqalliqpik) Creek, and Ublutuoch (Tinmiaqsiugvik) River basins, use a 
weighted average from a single station analysis of the BLM long-term monitoring station data on each of 
these streams and the Shell regression equations (Appendix E.8A). Weight the results of the two 
computations based on the uncertainty associated with each estimate. 

e As appropriate, consider both 1) snow- and ice-impacted conditions and 2) ice-free conditions in the 
hydraulic design of bridges, culverts, and pipeline river crossings. Cross-section data at the time of the 
peak stage and peak discharge that are available for many rivers and streams indicate that the WSE was 
affected by snow and/or ice blockage. Based on the available information, develop designs that would 
perform satisfactorily during the design event considering both the possibility of open-water conditions 
and the possibility that snow and ice blockage is occurring at the time of the design event. At a minimum, 
the magnitude of the blockage used in the designs should be similar to the magnitude of the blockage that 
has been observed. 

e Ataminimum, design culverts to perform satisfactorily for all flood events up to and including the 50- 
year event. The Hw/D ratio at the maximum design condition should be no greater than 1.0. 

e Identify the locations requiring cross-drainage culverts during spring breakup prior to construction by 
noting all locations where water is flowing over the proposed alignment. This is necessary because it is 
often not possible to determine where water flowing in polygon troughs will cross the alignment during a 
summer or fall inspection. At the same time, identify the ends of the proposed culverts and the invert 
elevation of the ends of the culvert in order to maintain the flow in the historic flow path. 

e Ata minimum, design road bridges to pass the 50-year flood-peak discharge with a minimum of a 3-foot 
freeboard (assuming snow and ice conditions have been considered in estimating the design water surface 
elevation). Design for bridge foundation scour equal to the maximum scour depth produced by floods up 
through a magnitude equal to the 100-year flood event and a geotechnical design practice safety factor of 
from 2 to 3. Check the bridge design using a superflood and a geotechnical design practice safety factor 
of 1. The superflood is defined as the 500-year event, 1.7 times the magnitude of the 100-year event, or 
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the overtopping flood, whichever is the least. These are standard criteria used by Alaska Department of 
Transportation and Public Facilities for bridges on the North Slope in nondesignated flood hazard areas. 

e Ata minimum, design pipeline river crossings to perform satisfactorily for all floods up to and including 
the 200-year event (including crossings on bridges or VSMs). This is the magnitude of the design event 
that has typically been used for common carrier pipelines on the North Slope and a higher level of design 
than is being proposed for the Project. 

e Start bridge and culvert hydraulic computations sufficiently downstream so that the downstream boundary 
assumptions do not affect the performance of the proposed design. Consider the USACE (1986) report 
Accuracy of Computed Water Surface Profiles in determining the location of the downstream boundary 
for hydraulic computations. 

e Ifthe highest observed WSE or high-water mark is higher than the predicted 50-year WSE at a culvert, 
bridge, or pipeline, reevaluate the design water surface elevation to confirm that snow and ice blockage 
and other details of the computation are accurate. Given the conditions on the North Slope, it is unlikely 
that high-water marks from a 50-year flood or greater would be recognizable unless it occurred in the last 
10 to 20 years. Additionally, it is improbable that a 1- to 5-year field program would experience a 50-year 
flood. It is more likely that snow and ice blockage greater than accounted for in the model used to predict 
the 50-year WSE or an error in the downstream boundary condition used in the model has occurred. 

e Use a freeboard at bridges and pipeline crossings, which considers the uncertainty in the magnitude of the 
design flood, the uncertainty in the hydraulic computations, and the height of the ice and debris that may 
be carried by the flood but is not less than 3 feet. 

e Where an aboveground pipeline crossing is immediately upstream from a road, backwater from the road 
during the pipeline design event should be considered when setting the bottom of the pipe elevation. 
Additionally, if the road is designed for a smaller flood than the pipeline, the changes in hydraulic 
conditions at the pipeline as a result of the road washout should be considered (1.e., changes in location of 
the concentrated flow and the impact on erosion at the VSM). 

e Where an aboveground pipeline crossing is immediately downstream from a road, the impact of the road 
on where water would be flowing and the velocity of the water at the pipeline VSM should be considered. 
Additionally, if the road is designed for a smaller flood than the pipeline, the changes in hydraulic 
conditions at the pipeline as a result of the road washout should be considered (1.e., changes in the 
location of the concentrated flow and the impact on erosion at the VSM). 

e Breach ice road crossings sufficiently that ice from the crossing would not contribute to ice jams or 
increase snow and ice blockage during spring breakup. 

e Avoid placing multi-season ice pads in floodplains (e.g., construction pads at the mine site). 

e Prior to HDD construction, provide a monitoring and response plan for determining if drilling mud is 
being lost to formation or making it to the river or groundwater during drilling. 

e Should any spills occur on the MTI, the affected gravel would be addressed immediately and removed 
prior to MTI abandonment. 

e If Option | or 2 is selected, place and maintain appropriate navigation aids on the MTI after it is 
decommissioned (the top of the MTI is expected to drop to or below the water surface). 

e Provide annual surveillance of bridge, culvert, and pipeline river crossings to confirm that structures are 
functioning properly and provide maintenance as required. 

e Continue to collect baseline data regarding discharge, ice conditions, and bank conditions on the Colville 
River near Ocean Point throughout winters every year until ice bridge construction so that an ice bridge 
plan can be drafted that would include the exact crossing location for bridge and ramps, plans for flow 
and fish passage management (should they be needed), actions to be taken at the end of ice bridge use 
(such as slotting or culvert removal, if needed). Prepare an adaptive management plan that provides detail 
regarding how any unanticipated surface water flow blockages would be identified and corrected as 
quickly as possible, to avoid lasting environmental impacts. 

e Include erosion mitigation features or options in the engineering design of boat ramp(s) to prevent or 
minimize erosion potential at the boat ramp(s) and along adjacent riverbanks. 

e Develop a maintenance plan for the boat ramps to ensure long-term viability and use of the site(s) while 
minimizing impacts to the adjacent waterbodies. Include the following points at a minimum: 

o Identify entity responsible for site maintenance 
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o Annual maintenance (grading) of parking pads, turning pads, access ramps, and road access 
o Maintain a gravel supply (off-site) to reinforce boat ramps and pads when necessary 
o Regular clean-up of pads and surroundings, including back-haul of trash to suitable disposal site 
e Before construction and continuing through operations, test and monitor freshwater sources that intersect 
the Project for hydrocarbons. 


3.8.2.1.4 Public and Cooperating Agency Suggested Mitigation Measures* 


Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 

_ Supplemental EIS are listed in Tables 1.4.1 and 1.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
_ The following public and cooperating agency additional suggested mitigation measures may reduce impacts to 

| water resources. 


The Project will prepare an adaptive management plan to address potential floodplain impacts where 
gravel roads, pads, or boat ramps may block or restrict the flow of water during spring breakup. The 
adaptive management plan will provide methods for detecting and correcting unanticipated blockages 
before they lead to further environmental rte The adaptive management plan will address the 


) o Increase the depth and duration of water impoundment 

_o Increase thermokarsting 

/ © Cause a change in flow direction 

© Cause channel instability or a change in alignment 

_o Result in erosion of the tundra or a stream channel 

_o Result in the deposition of sediment on the tundra or in a stream channel 


_¢ Develop an ongoing contamination study program (e.g., snow sampling, fish sampling) and adaptive 

management plan to address found contamination. Any contamination found in excess of State or EPA 

| levels will be reported to ADEC within 72 hours of being determined. 

e Waste management plans shall specify the intervals for total site cleanup at areas of activity. Cleanup 

intervals will not exceed 72 hours during periods of activity, including on Project pads. 

_e CPAI will collect stage monitoring data for Willow Creek 3 and Lake M0015 during ice-free periods for 

three consecutive years prior to the start of construction of the constructed freshwater reservoir (under 
Alternatives B, C, and D). This information will be used to ensure adequate water levels are maintained 

during the filling and operations of the constructed freshwater reservoir. 

/e@ The Project will include an adaptive management plan "that provides detail regarding how any 

unanticipated surface water flow blockages would be identified and corrected as quickly as possible, to 
avoid lasting environmental impacts" for monitoring and mitigation of potential surface water flow 

impacts throughout the Project area. 

_e The Project will include an adaptive management plan for the Colville River crossing activity at Ocean 

Se aeoint: 

_e Monitor water quality, permafrost, and vegetation near sites where hydraulic fracturing or deep well 

injection (i.e., underground injection control wells) are occurring for potential contamination or 
unanticipated impacts. Develop an adaptive management plan that outlines how impacts would be 

analyzed and potentially addressed. 

| e The community of Nuiqsut shall be involved in the development of studies in the Project area, from study 

design to implementation. CPAI shall present planned studies (e.g., study requirements, methodology, | 
timing) to the community and incorporate feedback as practicable. CPAI will provide regular updates to 

the community about ongoing studies and study planning. 

| e Institute a monitoring program for drill site BT2 to determine if contamination migrates off the gravel 

pad. Monitoring shall include water, snow, soil, and vegetation sampling. Any contamination found in 

excess of State or EPA levels will be reported to ADEC within 72 hours of being determined. 

: e Place culverts within long linear roads in sufficient number to prevent ponding of sheet-flow and to 

maintain natural flow throughout break-up and summer/fall rain events. 

_e Place erosion control material (e.g., Supersacks, revetment) on banks of rivers under and adjacent to 

| bridges and adjacent to and on bottom of stream approach and exit of large culvers (when necessary) to 
prevent high-water erosion of road or pad and stream bottom. 
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Prohibit the discharge of any contact fluids into surface waters. 

e Develop a maintenance plan for boat ramps to ensure the long-term viability and use of the site(s) while 

minimizing impacts to the adjacent waterbodies. The initial plan shall be submitted to the BLM 
authorized officer 60 days prior to initiating the first year’s maintenance activities. Any substantive 
changes to the maintenance se will be submitted to BLM anes to eee aelaye of maintenance activities 


BeseuecnovecocstonoononopinsusEsrsz:SS252500SSSECCSSES552 2555 EEEEE¢z3nuaeseeezscecesssTcsssescsterszsrercesssuazseseescessses: 


ic O ~ Determine ife erosion n mitigation features or options i in n engineering design of boat ramp(s) at are 

needed to prevent or minimize erosion potential at the boat ramp(s) and along adjacent 
riverbanks. Describe the evaluation that was completed to determine if erosion control is needed 

and what type of features are included in the final design. 

' © Identify entity responsible for site maintenance. 

_o Describe annual maintenance (grading) of parking pads, turning pads, access ramps, and road 

PE ACCESS: 

© Identify the gravel source for reinforcement of boat ramps and pads when necessary. Describe the 

location and quantity of gravel available and the frequency of how often the need for additional 

gravel will be evaluated. 

_o Include regular clean-up of pads and surroundings, including back-haul of trash to suitable 

disposal site. 


e BLM will develop compensatory mitigation that provides durable, long-term protection for the 
Teshekpuk Caribou Herd to fully offset impacts of the Project on that Herd, to include protecting the 
surface area of Teshekpuk Lake, a buffer along all shores of the lake, and the LS K-10 Caribou 
Movement Corridors/K-16 Deferral Areas (under Alternative E in the 2020 National Petroleum Reserve 
in Alaska Integrated Activity Plan Final Environmental Impact Statement) using existing statutory, 
management, or administrative authorities, with a focus on restricting future leasing or surface 
development in those areas. 


3.8.2.2 Alternative A: No Action 

Under the No Action Alternative, ice infrastructure and associated water withdrawals in the analysis area could 
continue to occur to support oil and gas exploration. Effects from the existing gravel infrastructure in the Alpine 
and GMT oil fields would continue, as described in Section 3.8.1, Affected Environment. 


3.8.2.3 Alternative B: Proponent’s Project* 

Project activities with the potential to affect water resources would include gravel mining; construction and use of 
ice and gravel infrastructure; construction and use of in-water structures (bridges, culverts, and water intakes) and 
pipelines; water withdrawals; the CFWR; and wastewater disposal. Effects of these activities on water resources 
are discussed below. 


Penna annonce nn no nO nn non nano nanan na Onna nnn Nan Sn anon oOo meena ann nnnn entnnnennnnarannnanenraanannananranenensnanwonenansnensnsensesweesnonseannnnennnn=aeamanararssa=esnavdnacntnaneneenenemenn=4 


In accordance with USACE Section 404 permit requirements, CPAI has proposed compensatory mitigation 
| projects as part of the Project (Appendix 1.4, Section 404 Compensatory Mitigation Plan). The proposed 
ol plan would apply to the action alternative selected by BLM in its ROD. The mitigation projects are: 


e Preservation of 800.3 acres at Cape Halkett 

|e Culvert rehabilitation within Nuiqsut (12.3 acres) 

_e Subsistence trail rehabilitation/hardening at Nuiqsut (109.0 acres) 

_e Subsistence trail rehabilitation/hardening at Anaktuvuk Pass (100.1 acres) 


3.8.2.3.1 Gravel Mining 


Water resources could be impacted by gravel mine excavation and dewatering. Gravel mining at the 
Tinmiagsiugvik Mine Site adjacent to the Ublutuoch (Tinmiaqsiugvik) River would occur in winter over several 
construction seasons. The mine site consists of two distinct areas separated by the Ublutuoch (Tinmiagsiugvik) 
River. Perimeter berms constructed of excavated overburden would be placed around the excavated areas to 
prevent surface flows into the mine areas and minimize the amount of dewatering that is necessary while the mine 
site is open. When gravel extraction for a season is complete, the overburden would be placed back in the mined 
area, leaving a depression. The depression would impound precipitation and meltwater from adjacent seasonally 
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thawed permafrost. Dewatering the mine areas would be required while the mine site is open. Discharge water 
would be pumped to the tundra through a diffuser to mitigate erosion. 


Thermokarst erosion from ponded water may increase SS and turbidity in surface water in the mine pits, which 
would be likely to settle within several years after the sites have stopped filling (Ott, Winters et al. 2014). 
Stormwater runoff during mine development could also increase SS and turbidity; however, runoff would be 
contained in the mine pits and the pits would be dewatered in the fall preceding the winter in which mining would 
occur. Potential pollutants in gravel mine dewatering effluent include SS and petroleum hydrocarbons. Tundra 
areas that receive the discharged water may act to filter some turbidity from the water. Mine dewatering would be 
covered under APDES General Permit AKG5S72000, which authorizes wastewater discharges to tundra, 
freshwaters, and marine waters from oil- and gas-related facilities. The permit requires development and 
implementation of best management practices to avoid and minimize impacts to water quality. 


Damage to the permafrost from mining would be permanent, and so would the resulting impoundment of water. 
After mining has ceased, the mine pit is expected to slowly fill with water from precipitation and snowmelt. After 
approximately 10 years, the pit would be full and could crest the banks of the pit during periods of high sheet flow 
(expected at only at spring runoff). The mine pit would have perimeter berms to provide thermal stability 
(described in Section 3.4.2.3.1). Each mine cell would have a low point in the mine perimeter berm (Appendix 
D.2, Willow Mine Site Mining and Reclamation Plan, Figure 3), that would allow drainage from the pit at high 
water. Although the mine pits would not be connected to adjacent streams, water from the pits could flow over the 
tundra to the Ublutuoch (Tinmiaqsiugvik) River during spring breakup. Such maximum flows would occur once 
per year during spring breakup; significant releases are not expected during other times of the year. Summer 
releases would be infrequent or insignificant due to low summer precipitation on the North Slope. The estimated 
total volume of overflow during spring breakup is 28.7 acre-feet for Area | and 8.6 acre-feet for Area 2.12 The 
gradient of the Area | runoff area is estimated at 0.5% to 2% for the first 400 feet and gradually increases to 4% 
slope thereafter; the distance from the pit outlet to the stream is approximately 700 feet. The runoff area gradient 
for Area 2 is estimated between 0.5% and 2.5%; the distance from the pit outlet to the stream is approximately 
1,200 feet. Both runoff areas consist of undisturbed tundra. The deepwater areas in the pit would function as 
sedimentation ponds; thus, sediment in water flowing into the pit is expected to settle out. Based on the volume of 
runoff and the gradient of the runoff area, surface erosion between the mine pits and the stream would occur. The 
flow would likely erode a channel in the tundra, which could lead to permafrost erosion and sediment transport. 
As a result, the mine site could add an annual slight increase in water quantity and sediment to the Ublutuoch 
(Tinmiaqsiugvik) River; the increase in water quantity would likely be nondistinguishable from baseline spring 
high-flow conditions. Increases in turbidity and SS may also be nondistinguishable initially during spring 
breakup. However, rates of erosion and sediment transport may increase as the gully networks increase with 
permafrost degradation (Godin, Fortier et al. 2014). Headward gully erosion would have the potential to lower the 
elevation of the pit low point, increasing the amount of water and sediment released during spring breakup. 


3.8.2.3.2 Ice Infrastructure 

Seasonal ice roads and pads would be used for 7 years during construction. Alternative B would construct a total 
of 4,557.3 acres of ice infrastructure (495.2 miles of ice roads). Ice infrastructure can block or restrict the flow of 
surface water during spring breakup if located on or near natural drainage paths, diminishing their capacity to 
convey water, and potentially lead to impoundment of flow, changes in channel stability and alignment, and 
erosion. Three multi-season ice pads would be used during construction (10.0 acres each) at GMT-2, the WOC, 
and the mine site. Some single season overburden ice pads at the mine site may be converted to multi-season ice 
pads; that determination would be made at the application stage. The duration of effects of these pads would be 
longer than single-season ice pads. The multi-season ice pads would be located outside the floodplain. 


Ice road construction over lakes that do not freeze to the bottom could affect dissolved oxygen concentrations. 
Many of these lakes are just a foot to a few feet deeper than the minimum 6-foot depth necessary to maintain 
some unfrozen bottom water in winter (BLM 2004a). An ice road across a lake with such an intermediate depth 
could freeze the entire water column below the road, isolating portions of the lake basin and restricting 
circulation. As a result, mixing would be reduced and isolated pools with low oxygen could occur. Dissolved 


'? These values are derived from U.S. Department of Agriculture SNOTEL (snow telemetry) information for Site 1177 in 
Deadhorse and assumes that all precipitation between October | and May 31 is snow. This estimate does not account for 
sublimation or evaporation losses, or any changes due to snow drifting. 
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oxygen concentrations could be reduced below the 5 mg/L criterion needed to protect resident fish (18 AAC 70), 
but concentrations would increase to above that criterion after surface ice thaws in the spring. Ice roads across 
lakes shallower than 5 feet or greater than 8 feet would not be expected to have effects since the shallower lakes 
wee to the bottom regardless of road presence and the water under the ice in deeper lakes would remain 
unfrozen. 


Depending on the source of ice and water used to create ice roads and pads, the meltwater in the spring could have 
a temporary localized effect on specific conductance, alkalinity, and pH in the surrounding waterbodies. Water 
quality effects would be temporary and would likely return to existing conditions after spring recharge. 


3.8.2.3.3 Gravel Infrastructure 

Alternative B would construct 484.0 acres of gravel infrastructure in winter, when waterbodies would be frozen. 
Gravel infrastructure could increase turbidity and SS in surface waters surrounding the gravel fill during the 
spring thaw and summer rainfall events when runoff may entrain fine-grained fill material. Runoff would be 
localized and minimally increase the quantity of runoff and sediment to any single receiving drainage (may not be 
noticeable compared to background turbidity during breakup or rainfall events). Runoff would be sporadic and 
would occur over the life of the Project (approximately 30 years). 


Use of the gravel infrastructure would create dust, the vast majority of which would settle within 328 feet (100 m) 
of roads and pads. Dust from vehicle traffic would increase turbidity in waterbodies directly adjacent to gravel 
roads and pads. Dust would also settle onto surrounding vegetation, snow, and ground. This could decrease 
albedo, increase thermal conductivity, promote earlier spring thaw than in surrounding areas, and lead to ground 
subsidence from the melting of ice-rich sediments (Everett 1980; Myers-Smith, Arnesenm et al. 2006; Walker and 
Everett 1987). The dust shadow is detailed in Section 3.4, Soils, Permafrost, and Gravel Resources and would 
occur throughout the life of the Project. 


Gravel infrastructure could result in upslope water impoundment and thermokarst erosion next to areas covered 
by gravel fill (Walker, Webber et al. 1987). Thermokarst erosion caused by both the disturbance of tundra and by 
the thermal effect of dust blown off the gravel onto the tundra can result in water features with high turbidity and 
SS. Thermokarst erosion could cause the water quality criteria to be temporarily exceeded within and 
downgradient of thermokarst features throughout the life of the Project. 


Gravel infrastructure would be permanently located in the 50- or 100-year floodplains of Fish Creek, Judy 
(Kayyaaq) Creek, Judy (Igalliqpik) Creek, Willow Creek 2, Willow Creek 4, Willow Creek 4A, Willow Creek 8, 
and the Ublutuoch (Tinmiagsiugvik) River (Figures 3.8.3 and 3.8.4). Although the floodplain at most of the 
stream crossings is limited to a very narrow area (barely visible in the figures), the floodplains of Fish Creek and 
Judy (Igalliqpik) Creek are wider and would encompass the gravel road on either side of the crossing. These two 
streams would also have boat ramps constructed in their floodplains. If gravel roads, pads, or boat ramps block or 
restrict the flow of surface water during spring breakup, they may 1) increase the depth and duration of water 
impoundment, 2) increase thermokarsting, 3) cause a change in flow direction, 4) cause channel instability or a 
change in alignment, 5) result in erosion of the tundra or a stream channel, or 6) result in deposition of sediment 
on the tundra or in a stream channel. Effects 1 through 3 would occur on the upstream side of the road or pad; 
Effects 4 through 6 could occur on either the upstream or the downstream side of the road or pad. If the blockages 
were fixed within the year in which they were first observed, did not overtop the road or pad, and did not drain 
along the upstream side of the road, the resulting impact of the blockage would be measurable but would not 
require rehabilitation. However, thermokarsting due to water impoundments resulting from blockages would 
create a depression that would last indefinitely. If the blockage caused a change in flow direction, channel 
instability, or erosion of the tundra or stream channel, or resulted in deposition of sediment on the tundra or in the 
stream channel, the impact would be measurable and require rehabilitation. The impact could be visible for many 
years, even with rehabilitation. 


3.8.2.3.4 In-Water Structures (bridges, culverts, water intakes, boat ramps)* 

Hydrologic changes to surface waters could result from the installation and use of culverts and bridges. 
Alternative B would construct 11 culvert batteries, 12 VSMs, and 7 bridges, with 36 bridge piles below OHW, 
see Figure 3.8.6. The installation of culverts and bridges may cause temporary increases in SS and turbidity. 

The increases in SS and turbidity would likely be indistinguishable from background conditions during high-flow 
events. Piles would be driven in winter through bottom-fast ice, thus minimizing the potential for water quality 
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impacts. During the life of a bridge or culvert, possible impacts to the stream include increased backwater on the 
upstream side of the structure; increased riverbed erosion within the bridge opening; increased riverbed and bank 
erosion downstream of the structure; increased sediment deposition downstream from the structure; increased 
sediment transport downstream from the structure; and a change in channel morphology downstream from the 
bridge. Appendix E.8A provides more details about the likelihood and extent of these effects, including a 
discussion about the flood event to which structures were designed and the probability of exceedance of that 
event. If one of these effects were to occur, it would occur immediately upstream and downstream of the 
structure. 


VSM installation would occur in winter and thus would not affect water quality. Once installed, the VSMs would 
increase water velocity immediately adjacent to the VSMs, and scour holes would likely form around the VSMs 
during high water. The scour hole would not compromise pipeline integrity as long as the design properly 
considers the depth of the scour hole. Additionally, the material from the scour hole would be transported and 
deposited downstream. Appendix E.8A provides more details about VSMs and pipeline stream crossings. 


The boat ramps on Judy (Iqalliqpik) Creek and Fish Creek would be in areas that contain eolian sand beds, which 
are highly mobile. Boat ramps in these locations could cause annual scour due to adding an area of hard substrate 
to an area of soft substrates and from loading and unloading boats (revving boat motors to load and unload boats 

from trailers as well as the tow vehicle’s rear tires) and result in routine long-term in-water maintenance (Wilson 
1996). 


Construction of the boat ramp on the Ublutuoch (Tinmiaqsiugvik) River would occur in winter 1n an area with 
overwintering fish habitat, which means the ice may not be grounded during construction. If the construction 
occurs in water, two potential effects could occur. First, if the river ice surface was used as a work platform, the 
insulating snow cover would need to be removed, which could super cool the water immediately around the 
construction site and lead to the formation of slush throughout the entire water column, as observed at the 
Sagavanirktok River Bridge in 2009 (Morris and Winters 2009). Second, in-water work would increase SS and 
turbidity in the water column, which could persist for an extended period of time due to the lack of flow (as has 
been documented on similar winter construction projects in the Kuparuk River (Bill Morris, personal 
communication to L. Arsan [DOWL], January 16, 2020). 


RE 


_ Water intakes would be installed at the CFWR at Lake M0015 and at Lake L9911 (an additional water source 

_ lake) and could temporarily increase SS and turbidity during installation. Exceptions from LS K-2, which 

_ prohibits permanent oil and gas facilities within 0.25 mile of any deepwater lake, would be required to construct 
_ the CFWR, a previously identified deepwater lake. Exceptions from LS K-5, which prohibits ballast water 

_ transfers into marine environments within 3 miles of the coast, would be required to facilitate sealift barge 

_ delivery of bulk construction materials for the Project, but the intake and discharge would occur in the same 

_ location and ballast water would not be transported. Subsistence use boat ramps under all action alternatives 

_ would require exceptions to LS K-1 and ROP E-2. 


3.8.2.3.5 Pipelines* 
All of the pipeline waterbody crossings would be aboveground on VSMs except for the HDD crossing of the 
Colville River, which would be installed 70 feet below the river channel using HDD. 


VSM installation on land would occur in winter and thus would not affect water quality. Appendix E.8A provides 
more details about VSMs and pipeline stream crossings. 


The pipeline crossing of the Colville River would be located just north of the existing ASRC Mine Site (Figure 
3.8.1). Drill cuttings and drilling fluids (also called mud) from the HDD process would not be discharged to 
surface water or the tundra but would be transported to an existing permitted UIC well for disposal or would be 
temporarily stored until an on-site Class I UIC disposal well is operational. During installation, there is a potential 
that the drilling fluid used to bore the pipeline below the streambed could be released into the stream through 
fractures, a process called a frac-out. If a frac-out occurs, the suspended sediment load of the stream would 
increase. The magnitude of the impact would depend upon how fast the frac-out is recognized and the 
characteristics of the flow in the stream at the time of the frac-out. Drilling fluids would consist of a slurry of 
naturally occurring nontoxic materials (typically bentonite clay and water) and would not cause other water 
quality effects. The inadvertent discharge of drilling fluids and drill cuttings is authorized from drilling activities 
as guided by Section 2.2 of APDES General Permit AKG320000. 
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No other impacts to surface or ground waters are anticipated if current ROPs are followed. 


3.8.2.3.6 Water Withdrawal and Diversion* 

Alternative B would withdraw 1,662.4 MG of freshwater from lakes over the life of the Project (approximately 30 
years). Water would be used for four primary uses: 1) ice roads and pads during winter construction, 2) hydrostatic 
testing of pipelines (once at the end of construction), 3) dust suppression throughout the Project, and 4) as a potable 
water source during operations. Lake M0015 and Lake L9911 would be used as potable water sources. Lake M0015 
has an estimated volume of 615 MG, with a to be determined maximum recommended winter withdrawal volume, 
and Lake L9911 has an estimated volume of 1,585.8 MG with a maximum recommended winter withdrawal volume 
of 59.0 MG, as per Alaska Department of Natural Resources’ (ADNR’s) water withdrawal calculation guidelines 
(ADNR n.d.). 


Winter water withdrawal from lakes would gradually lower the water levels through each winter of construction. 
More than a decade of monitoring water levels in lakes used for water withdrawal for ice infrastructure has 
demonstrated that lakes are being recharged during spring breakup (Michael Baker International 2007, 2014a, 2014b, 
2014c, 2015a, 2015b; Michael Baker Jr. Inc. 2002a, 2002b, 2007a, 2007b, 2008, 2009, 2011, 2012, 2013a, 2013b). 
Exceptions can occur in dry years, when a lake might require multiple years to recover (Raynolds, Jorgenson et al. 
2020). Water availability may be more limited during environmental conditions of low rainfall and low snowfall as 
simulated by modeled streamflow responses (Gadke, Arp et al. 2022). However, low flows and reduced connectivity 
have not been an issue to date with regional increases in summer rainfall (Arp and Whitman 2022). To minimize 
negative ecosystem outcomes, water withdrawals should be spread across multiple lakes to minimize the likelihood 
of excessive drying at any single lake (Gadke, Arp et al. 2022). Water withdrawal in the winter would potentially 
alter lake-water chemistry temporarily (until spring breakup and recharge) by depleting oxygen and changing pH and 
conductivity. Summer potable water withdrawal would have no effect on water quality since ice exclusion would not 
be occurring (Section 3.8.1.1.2, Lakes and Ponds). 


The Project would also divert water for the CFWR. Excavation of the CFWR would temporarily increase SS in the 
CFWR connection channel during construction. Temporary increased sedimentation could occur during the 
connection of the reservoir to Lake M0015. To prevent erosion or a head cut in the connection channel while 
initially filling the CFWR, water would be transported from the intake through a pipe or other water conveyance 
system. 


After the CFWR is excavated, it would be filled with water from Lake M0015 during the first year’s breakup (a 
period of high flow). The volume of water required to fill the CFWR (80 MG) accounts for less than 4% of water 
volume storage within the Willow Creek 3 basin (which contains both Lakes M0015 and R0064, which are 
hydraulically connected; Figure 3.8.6). However, the amount of water available for use would be 55 MG, which is 
the total volume of the CFWR minus the volume of water below the pump (settling area) as well as an assumed ice 
thickness at the surface during the winter months. The estimated annual recharge volume of the basin exceeds that 
of the volume of the CFWR. Thus, the Willow Creek 3 annual peak flood flow, which naturally varies year to year 
but generally occurs during breakup, would be reduced during the filling of the CFWR. In early June 2019, two 
discharge measurements, 5 cfs and 16 cfs, were made at the Willow Creek 3 W3S monitoring location. These flow 
rates are equivalent to 3.23 MG a day and 103 MG a day, respectively. Opening the flow diversion gate to fill the 
CFEWR would reduce the channel discharge during the 1- to 3-week period immediately following breakup before 
the summer low-flow regime occurs. However, widespread meltwater from snow cover on the surrounding tundra 
would contribute to drainage downstream of Lake M0015 and the CFWR, either in the Willow Creek 3 channel or 


in adjacent swales. 
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Minimal effects are anticipated to either Lakes M0015 or RO064 or to Willow Creek 3. The CFWR would be refilled 
as needed annually during breakup. Summer stage measurements at the Willow Creek 3 W3S monitoring station 
indicated water levels remained well below spring breakup peak stage, with minimal stage fluctuations associated 
with summer precipitation events. However, refill of the CFWR would not occur during periods of low flow. Thus, 
impacts to the summer flow regime of Willow Creek 3 would be minimal. 


The CFWR would be separated from Lake M0015 and Willow Creek 3 (its inlet and outlet creek). Flow into the 
CFWR would be controlled using a manually controlled flow control gate; this would control water inflow and 
ensure sufficient outflow from Lake M0015 into Willow Creek 3. At times of low flow in Willow Creek 3, the flow 
control gate can be closed so that water is not diverted into the CFWR. Additionally, perimeter berms around the 
CFWR would prevent surface drainage from entering the basin. 
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_ Alternative B would require exceptions to ROP B-2, which places limits on the amount of water withdrawal 

_ allowed on individual lakes based on the presence of fish species. Water withdrawal limits may be exceeded with 
_ the collection of ice aggregate in lakes with bottom-fast ice, however, the removal of additional ice aggregate 

_ would not impact water quality. Exceptions to ROP B-2 would not exceed ADNR’s withdrawal criteria which 

_ ensure that recharge would occur each spring. Specific waterbodies where exceptions to ROPs A-5 and B-2 have 
_ not yet been identified. Each identified exception would be reviewed as the Project design engineering advances 


3.8.2.3.7 Wastewater Disposal* 


Several types of wastewater would be produced during the Project: domestic wastewater, hydrostatic test water, 
runoff to secondary containment areas that must be dewatered, and drilling fluids and wastes. Most wastewater 
would be disposed into a Class 1 UIC disposal well. (Wastes allowed for injection include treated domestic 
wastewater, drilling muds and cuttings, well workover fluids, melt and stormwater, produced water, and other 
exempt and nonexempt nonhazardous fluids. UIC disposal wells operation is permitted under DEC permit 
2021DB0002 (Class 1 Injection Wells), in addition to authorization from the EPA. The UIC permitting process 
requires CPAI to provide supporting information beyond what is included in the EIS, including, but not limited to, 
data regarding topography, geology, hydrogeology, nearby wells, well construction, well operation, monitoring, 
aquifer exemptions, and waste description.) CPAI may use media additives in hydrostatic test water (e.g., seawater, 
mono ethylene glycol, diesel) depending on the location of the pipeline and time of year. Any hydrostatic test media 
that uses glycol or non-freshwater sources would not be discharged to the tundra. After hydrotesting, test media 
with constituents would be either placed in storage for reuse or disposed of in accordance with applicable 
regulations. Any hydrostatic testing freshwater that would be discharged to the tundra would meet the APDES 
General Permit AKG572000 requirements (e.g., pH, turbidity, visual sheen). The purpose of hydrostatic testing is to 
test for leaks in the newly constructed pipelines prior to use; thus, test water would be from clean pipes and would 
not be expected to affect water quality. 


Domestic wastewater (sewage) would be treated at the Project’s wastewater treatment facility (at the WOC) and 
disposed into a Class 1 UIC disposal well. Domestic wastewater generated prior to UIC well completion 

(i.e., during construction) would be transported by tanker truck to an existing permitted UIC site at Alpine or 
Kuparuk (in winter only). In instances where weather or conditions at Alpine prevent transport to or disposal at the 
site, treated domestic wastewater would be discharged to the tundra, per the conditions of APDES General Permit 
AKG572000. This permit (which authorizes wastewater discharges to tundra, freshwaters, and marine waters) 
stipulates effluent limits for pH, chlorine, dissolved oxygen, biochemical oxygen demand, solids, and bacteria. 
Monitoring is required for ammonia as nitrogen. After the Class I UIC well is established, discharge of treated 
domestic wastewater to the tundra or surface water is not proposed under normal operating conditions. If this is not 
possible, such as during maintenance or equipment malfunction, treated wastewater would be trucked to Alpine, or 
in emergency situations only, discharged to the tundra. 


Transferring domestic wastewater to and from tanker trucks could result in the accidental release of domestic 
wastewater. Potential pollutants in domestic wastewater include total residual chlorine, dissolved oxygen, 
biochemical oxygen demand, solids, fecal coliform and enterococci bacteria, and nitrogen, which may potentially 
impact water quality. Such spills are not likely to have concentrations of pollutants that are toxic or hazardous to 
the environment, but they could cause exceedances of water quality criteria. Domestic wastewater spills are 
usually small (less than 20 gallons) and would typically occur on ice or gravel infrastructure during pumping or 
transferring or could result from frozen lines rupturing. 
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Other wastewater that would be transported by tanker truck to the Class I UIC well for disposal are runoff to 
secondary containment areas that must be dewatered, and drilling fluids and wastes. Accidental releases from these 
trucks could contain sediment and petroleum products. Spills of this type are usually small (less than 20 gallons) 
and would occur on ice or gravel infrastructure during pumping or transferring or could result from frozen lines 
rupturing. 


Wastewater disposed into the Class I UIC well could interact with deep groundwater within the bedrock formations 
in which the wastewater would be injected; however, no negative effects would be anticipated. It would be highly 
unlikely that deep groundwater injected with waste fluids would travel laterally or vertically and intersect surface 
waters. The bedrock units in which waste fluids would be injected are thousands of feet deeper than the ocean 
floor, and often deeper than the hydrocarbon producing zones of the bedrock, making such an occurrence 
improbable (NRC 2003). If such an occurrence were possible, it likely would have been previously observed in 
numerous locations offshore from existing major oil fields (NRC 2003). 


The Project’s Class I disposal wells would not impact a source of potable groundwater because the aquifers beneath 
the permafrost are saline and are not sources of drinking water. All waste injection would be in compliance with 
UIC permit stipulations. 


3.8.2.3.8 Stormwater Runoff 

Runoff may occur from stormwater (which includes rainfall and snowmelt) on structures, gravel infrastructure, and 
from water applied to gravel roads and pads for dust suppression. Stormwater discharges may contain sediment 
and residues or contaminants from equipment or vehicle drips and leaks (Chapter 4.0, Spill Risk Assessment) on 
pads and roads. Pads and roads would be designed to limit point sources of runoff to the surrounding tundra: both 
snowmelt and rainwater on the pad would primarily seep directly through the gravel. 


Stormwater discharges from the Project would be authorized and regulated under APDES General Permit 
AKG572000. As required under this permit, the Project includes development and implementation of a SWPPP for 
runoff from Project facilities. Under implementation of the SWPPP, water quality effects (increased turbidity, 
decreased dissolved oxygen, and increased levels of contaminants) would be minimized. Effects would occur 
primarily surrounding Project infrastructure. 


The boat ramps would create stormwater runoff directly into their receiving waterbodies, which could increase 
contaminants in the channel near the ramps. The boat ramps would be included in the Project’s National Pollutant 
Discharge Elimination System permit. 


3.8.2.3.9 Watercraft in Rivers 

The boat ramps would increase access and use of the Ublutuoch (Tinmiaqsiugvik) River, Judy (Iqalliqpik) Creek, 
and Fish Creek in the areas where they are navigable. Likely use would be by small skiffs (subsistence users). 
These personal watercraft would increase the potential for gas spills into waterbodies, both up- and downstream 
of the ramps. Boat wakes could also increase bank erosion both up and downstream of the ramps. The extent and 
magnitude of erosion would depend on the extent of boat use and speed of the watercraft. 


All three boat ramps could be constructed under Alternative B; only the Ublutuoch (Tinmiaqsiugvik) River boat 
ramp would be constructed under Alternatives C and D because there would not be gravel road access to the other 
rivers. Although the number of potential users of each boat ramp is unknown, if only one ramp were constructed, 
use could be concentrated on that river and thus effects could be slightly higher there. 


3.8.2.3.10 Screeding 

Approximately 12.1 acres would be screeded at Oliktok Dock and barge lightering to recontour sediments prior to 
barge landings (Figure 3.8.7). Screeding would occur up to four times during construction. There is a significant 
amount of SS in the Oliktok Point area, due to outflow from the CRD and coastal erosion transport (Dunton, 
Weingartner et al. 2006). Sea-ice pressure ridges scour and gouge the seafloor and move sediments, creating 
natural, seasonal disruptions of the seafloor. Bottom disturbance is a natural and frequent occurrence in this 
nearshore region (Carey, Boudrias et al. 1984). In addition, Oliktok Dock is an existing industrial facility that is 
seasonally screeded before the arrival of barges. Screeding could temporarily increase turbidity in the screeding 
area. 
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3.8.2.4 Alternative C: Disconnected Infield Roads* 

Effects under Alternative C would be similar to those described under Alternative B, with the following 
differences (Table 3.8.4): there would be one fewer bridged stream crossing, one less culvert battery, 16 fewer pipe 
piles, and only one boat ramp, but 10 more VSMs below OHW;; overall there would be fewer large structures 
below OHW to cause changes to hydrology and water quality. The increase of VSMs below OHW may impact 
water quality immediately downstream of the installed VSMs. Only the Ublutuoch (Tinmiagsiugvik) River boat 
ramp would be constructed because there would not be gravel road access to the other rivers; therefore, there 
would be less fill in rivers. Although the number of potential users of each boat ramp is unknown, if only one ramp 
at the Ublutuoch (Tinmiagqsiugvik) River were constructed, use could be concentrated on that river, and effects 
could be higher. There would be an annual ice road required for the life of the Project (approximately 30 years), 
which could have longer lasting effects on water withdrawal lakes. Alternative C would have 1,050.7 more acres of 
ice infrastructure (5,608.0 acres total) and 251.9 MG more water withdrawals (1,914.3 MG total) that could cause 
changes to water quality in water source lakes and changes to hydrology around the compacted ice and snow. 
Alternative C would also require the use of ice roads throughout operations, so effects would last throughout the 
life of the Project. In addition, it would have the most miles of diesel pipeline (on the same VSMs as the Willow 
Pipeline) of the action alternatives, so it would have more infrastructure from which a spill could occur. 
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Exceptions from LSs and ROPs under this alternative are similar to those for Alternative B, with minor 
' differences as described below: 


_@ ROP E-2: Alternative C would include essential road and pipeline crossings of fish-bearing waterbodies 
and freshwater access infrastructure within 500 feet of fish-bearing lakes (4.0 acres of gravel 
infrastructure, 0.2 mile of gravel road, and 1.9 miles of pipeline). 

e LS K-1I: Alternative C would include essential road and/or pipeline crossings of Judy (Kayyaaq) Creek 
and Fish Creek, including valve pads (14.0 acres of gravel infrastructure and 7.7 miles of pipeline). 

_e LS K-2: Alternative C would include a CFWR and associated water source access infrastructure within 
0.25 mile of Lake M0015, an identified deepwater lake. 


3.8.2.5 Alternative D: Disconnected Access* 

Effects on water resources under Alternative D would be similar to those under Alternative B, with the following 
differences (see Table 3.8.4): there would be one fewer bridge and three fewer culvert batteries and thus fewer 
structures below OHW to cause changes to hydrology and water quality. Like Alternative C, only the Ublutuoch 
(Tinmiaqsiugvik) River boat ramp would be constructed because there would not be gravel road access to the 
other rivers; therefore, there would be less fill in rivers. There would be one additional season of ice roads and 
water withdrawal during construction as well as an annual ice road required for the life of the Project 
(approximately 30 years), which could have longer lasting effects on water withdrawal lakes. Alternative D would 
have 2,607.5 more acres of ice infrastructure (7,164.8 total acres) over the life of the Project and use 623.9 MG 
more freshwater (2,286.3 MG total), which could cause changes to water quality in water source lakes and 
changes to hydrology around the compacted ice and snow. Alternative D would also require the use of ice roads 
throughout operations, so effects would last throughout the life of the Project. Alternative D would also have 
additional miles of diesel pipeline (on the same VSMs as the Willow Pipeline), so it would have more pipelines 
from which a spill could occur. 
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Exceptions from LSs and ROPs under this alternative are similar to those for Alternative B, with minor 
_ differences as described below: 


/@ ROP E-2: Alternative D would include essential road and pipeline crossings of fish-bearing waterbodies 
and freshwater access infrastructure within 500 feet of fish bearing lakes (0.2 mile of gravel road, 1.7 

: miles of pipelines, and 2.9 acres of gravel infrastructure). 

_e LS K-1: Alternative D would include essential road and pipeline crossings of Judy (Igalliqpik) Creek and 
Fish Creek, including valve pads (29.3 acres of gravel infrastructure and 7.8 miles of pipelines). 

_e LS K-2: Alternative D would include a CFWR and associated water source access infrastructure within 
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Alternative E evaluates the full development of the Willow reservoir with up to four drill site pads (initially three, 
_ with decision deferred on the fourth), recognizing that a decision regarding approval of BT5 would not be made in | 
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_ the Willow MDP ROD resulting from this Supplemental EIS and would require any appropriate additional 

analysis and a separate future decision. Effects on water resources under Alternative E would be similar to those 

_ under Alternative B, with the following differences (see Table 3.8.4): there would be no CFWR, one fewer 
_ bridge, two fewer culvert batteries, and 35 fewer cross-drainage culverts and thus fewer structures below OHW of | 
_ rivers and streams to cause changes to hydrology and water quality. However, Alternative E would require the use | 
_ of 96 more VSMs below OHW to support pipelines at five water source lakes throughout operations. Effects from | 
_ structures below OHW would last throughout the life of the Project (approximately 30 years). There would be one © 
_ fewer season of ice roads and water withdrawal during construction as well. Alternative E would have 530.5 less 
_ acres of ice infrastructure (4,026.8 total acres) over the life of the Project and reduce use of freshwater by 183.7 

_ MG (1478.7 MG total), while spatially spreading potential changes to water quality in water-source lakes and 

_ changes to hydrology around the compacted ice and snow from two lakes under Alternative B to five lakes under 

_ Alternative E. Alternative E would require the use of ice roads throughout operations, so effects would last 

_ throughout the life of the Project. Alternative E would have a similar length of diesel pipeline as Alternative B 

_ (36.0 miles total; 1.6 miles longer than Alternative B). It would share new VSMs with the seawater pipeline for 

_ 30.8 miles and share the HDD crossing for 0.9 miles. The new diesel pipeline would also include 3.4 miles on 

_ existing VSMs. Alternative E would reduce the area of gravel fill within the Teshekpuk Special Area by 45.1 

acres (61.2 acres total), which could reduce impervious land uses and reduce the concentration of surface water 

| runoff. 


| Exceptions from LSs and ROPs under this alternative are similar to those for Alternative B, with minor numeric 
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_e ROP E-2: Alternative E would include essential road and pipeline crossings of fish-bearing waterbodies 

and freshwater access infrastructure within 500 feet of fish bearing lakes (0.1 mile of gravel road, 3.0 

miles of pipelines, and 7.3 acres of gravel infrastructure). 

_e LSK-1: Alternative E would include essential road/pipeline crossings of Judy (Kayyaaq) and Fish creeks, 

including valve pads and boat ramps. It would also include water source access pads at Lakes M0012, 
Lake M1523A, and Lake M0235, within the Fish Creek LS K-1 setback. Total exceptions for Alternative 

E would include 39.9 acres of gravel infrastructure and 8.2 miles of pipelines. 

e LS K-2: Alternative E would also include a water source access pads (2.4 acres of gravel infrastructure 

and 0.2 mile of pipelines) within 0.25 mile of Lake M0015, an identified deepwater lake. 
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| Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized | 
for construction, though a fourth drill site pad (BTS) may be authorized at a later time. Alternative E includes all 
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Table 3.8.4. Effects to Water Resources from Action Alternatives* 


Project Effect to Water Resources 


Component 


Gravel fill Increased suspended sediment and 
turbidity 

Upslope water impoundment and 
thermokarst erosion 

Blockage or restriction in flow of surface 


water during spring breakup 


Alternative B: 
Proponent’s Project 


484.0 acres of fill 

21.8 acres of dust shadow 
in streams 

84.8 acres of dust shadow 
in lakes 


Alternative C: 

Disconnected Infield 

Roads 

545.9 acres of fill 
12.1 acres of dust shadow 
in streams 

88.4 acres of dust shadow 
in lakes 


Alternative D: 
Disconnected Access 


482.8 acres of fill 
15.5 acres of dust shadow 
in streams 

76.4 acres of dust shadow 
in lakes 


Alternative E: Three- 

Pad Alternative (Fourth 

Pad Deferred 

428.4 acres of fill 

21.8 acres of dust shadow 
in streams 

80.1 acres of dust shadow 
in lakes 


Excavation at mine} Thermokarst erosion 


site and Increased suspended sediment and 
constructed turbidity 

freshwater Gully or channel formation from 
reservoir thermoerosion 


135.8 total acres 
excavated 
119.4-acre mine site 
16.4-acre CFWR 


In-water structures | Increased SS and turbidity 
Increased backwater on the upstream side 


of the structure; increased riverbed erosion 
within the bridge opening; increased 
riverbed and bank erosion downstream 
from the structure; increased sediment 
deposition downstream from the structure; 
increased sediment transport downstream 
from the structure; and a change in 


bridge 


channel morphology downstream from the 


206.2 total acres 
excavated 
189.8-acre mine site 
16.4-acre CFWR 


36 pipe piles 

12 VSMs 

11 culvert batteries 
197 cross-drainage 
culverts 

7 bridges 


20 pipe piles 

22 VSMs 

10 culvert batteries 
187 cross-drainage 
culverts 

6 bridges 


206.2 total acres 
excavated 
189.8-acre mine site 
16.4-acre CFWR 


36 pipe piles 

12 VSMs 

8 culvert batteries 
144 cross-drainage 
culverts 

6 bridges 


115.0 acres excavated for 
mine site (no CFWR) 


36 pipe piles 

108 VSMs 

9 culvert batteries 
159 cross-drainage 
culverts 

6 bridges 


Water withdrawal |Reduced water quantity 


Changes in lake chemistry 


1,662.4 MG of freshwater 


or diversion 
Freshwater ice 


infrastructure 


Blockage or restriction in flow surface 
water during spring breakup 


495.2 miles of onshore ice 
road 
4,557.3 acres of onshore 


ice roads and ice pads 


Pipelines Increased SS and turbidity during HDD if 
drilling mud is lost to stream 
Increased spill-risk differences among 


alternatives 


1,914.3 MG of freshwater 


650.1 miles of onshore ice 
road 

5,608.0 acres of onshore 
ice roads and ice pads 


4,49(-foot-long HDD 
crossing, 70 feet below 
the river channel bottom 

43.4 miles of diesel 
pipeline* 


Watercraft in 
streams Bank erosion 


Increased potential for gas spills 


Boat ramps on up to 
3 streams 


Wastewater Spills of domestic wastewater 


disposal 


Waste would be trucked 
during construction 


suspended sediment 


Screedin Tempora 


12.1 acres, up to 4 times 


Same as Alternative B 
82.0 miles of diesel 
pipeline* 


2,286.3 MG of freshwater 


1,478.7 MG of freshwater 


962.4 miles of onshore ice 


road 

7,164.8 acres of onshore 

ice roads and pads 

Same as Alternative B 

77.0 miles of diesel 
pipeline® 


431.2 miles of onshore ice 
roads 

4,026.8 acres of onshore 
ice roads and pads 
Same as Alternative B 
34.0 miles of diesel 
pipeline* 


Boat ramp on | stream 


Boat ramp on | stream 


Same as Alternative B 


Same as Alternative B 


Same as Alternative B 


Same as Alternative B 


Same as Alternative B 


Same as Alternative B 


Same as Alternative B 


Note: CF WR (constructed freshwater reservoir); HDD (horizontal directional drilling); MG (million gallons); VSMs (vertical support members). * The Project would include other petroleum product pipelines (e.g., 
infield multiphase pipelines, sales oil pipeline); there is only a nominal difference in the overall lengths of these pipelines. 
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3.8.2.7 Module Delivery Option 1: Atigaru Point Module Transfer Island* 
Effects to water resources from module delivery options are summarized in Table 3.8.5. Some of the types of 
effects are similar to those described above for the land-based alternatives. 


Gravel fill for Option 1 would be placed during winter through a hole cut in the bottom-fast ice. The Atigaru Point 
area has no human development and is predominantly composed of fine silt and clay substrates (Kinnetic 
Laboratories Inc. 2018). Mobilization of fine-grained material in the MTI fill into the water column or from in- 
water work (screeding or recontouring of the MTI slopes) would occur during the summer construction season. A 
turbidity plume of about 11 to 15 acres is expected based on wind and currents (Coastal Frontiers Corporation 
2018b). The duration of the plume would depend on the quantity of fines in the fill and could last 0.5 hour to 55 
days (Coastal Frontiers Corporation 201 8b). 


Approximately 14.5 acres in front of the MTI dock and barge lightering area would be screeded two times over 
the life of the MTI. A temporary increase in turbidity during and immediately after screeding would occur. Pile 
and sheet pile driving for MTI construction would occur in winter through bottom-fast sea ice; thus, they would 
not increase turbidity during installation. 


Based on data for western Harrison Bay, current speeds are too low to cause significant, permanent scour of the 
sea bottom surrounding the MTI (Coastal Frontiers Corporation 2018a). Average rates of shoaling in the area are 
low (CPAI 2019b). Other human-made islands in the Beaufort Sea experience small amounts of shoaling on the 
leeward side. Similar amounts would be expected at the MTI and would not affect the stability of the MTI or the 
coastal processes around it. No accretion or further shallowing of the MTI area would be expected to occur. 


Table 3.8.5. Effects to Water Resources from Module Delivery Options 
Project Effects to Water Option 1: Atigaru Point Option 2: Point Lonely Option 3: Colville River © 
Component Resources Module Transfer Island Module Transfer Island Crossing 5 
Gravel fill Increased SS and turbidity | None None 5.0 acres filled along 
onshore Upslope water existing Kuparuk roads (no 

impoundment and fill in waterbodies) 
thermokarst erosion 
Blockage or restriction in 
flow of surface water 
during spring breaku 
Gravel fill in | Temporary increase in SS_ | 12.8 acres of fill 13.0 acres fill None 
marine area | or turbidity 11- to 15-acre sediment 11- to 15-acre sediment 
Changes to sediment plume lasting ~55 days plume lasting ~55 days 
transport and deposition _| No significant scour or No significant scour or 
Scour or accretion accretion accretion 
Pile and Temporary localized Vibratory pile and sheet | Same as Option 1 None 
sheet pile increase in SS or turbidity | pile installation and 
installation _| No effects to removal 
and removal | hydrodynamics ‘| 
Screeding Temporary increase inSS_ | 14.5 acres, 2 occurrences | Same as Option 1 No additional screeding 
or turbidity beyond what is described 
for Alternatives B, C, D, or 
es : 
Freshwater | Water withdrawal (water | 307.9 MG of water 572 MG of water 257.2 MG of water 
ice roads and | quality or quantity 103.6 miles of onshore ice | 223.4 miles of onshore ice | 80.2 miles of onshore ice 
ice pads* changes) road road road 
Flow changes from 859.6 acres of onshore ice | 1,756.1 acres of onshore | 666.6 acres of onshore ice 
compacted ice on roads and ice pads ice roads and ice pads roads and pads 
overland ice road Approximately 2,000-foot- 
long ice bridge across the 
Colville River with 700 


feet spanning the active 
winter channel 

Additional 850 feet (total) 
of ice ramps _ 


Note: ~ (approximately); MG (million gallons); SS (suspended sediment). 
* No effects are anticipated from the sea ice road. 
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The MTI sea ice road would span approximately 2.4 miles through shallow, nearshore areas. Sea ice in the area is 
typically bottom-fast in water less than 5 feet deep. Areas in which ice was not naturally bottom-fast would be 
made bottom-fast to construct the ice road by applying seawater on the surface and weighing down the ice. 
Neither seawater withdrawal nor making ice bottom-fast would affect water quality or coastal processes. Effects 
of freshwater withdrawal for onshore ice roads are described under Alternative B. 


After the 5-year design life, armoring and other anthropometric material for the MTI would be removed. The 
island is expected to be reshaped by waves and ice within 10 to 20 years, similar to Resolution and Goose islands, 
two Beaufort Sea exploratory islands constructed at water depths similar to the Proponent’s MTI. Resolution 
Island is in the Sagavanirktok River Delta and was abandoned in 2003, and Goose Island is in Foggy Island Bay 
and was abandoned in 1990. The tops of these two islands are now at or below the water surface, and their shape 
resembles natural barrier islands in the Beaufort Sea. The top of the MTI would likely drop to or below the water 
surface sometime within the 10- to 20-year natural reshaping period in response to wave action eroding the island 
banks and overlying material sloughing into the sea. The fines contained by the inner material of the island that 
had not been winnowed by wave action would likely be resuspended once in contact with the water. These fines 
would induce increased water turbidity which could negatively impact local ecological systems until the erosion 
rate reaches equilibrium. Any spills of hazardous material that have been contained by the fill in the island 
throughout its use may also be released into the coastal waters when the island is reclaimed. The remnants of the 
MTI would function as a barrier island, reducing wave energy in the area. This would be unlikely to have a much 
effect on shoreline processes. In terms of vessel navigation, the remnant MTI may be a hazard to vessels 
traversing the area that could make contact with the shallow landform or become grounded. 


3.8.2.8 Module Delivery Option 2: Point Lonely Module Transfer Island 

All of the effects to water resources described for Option 1 would apply to Option 2. The main difference is 
Option 2 would require almost double the water withdrawal for ice roads (see Table 3.8.5), which could cause 
more effects in lakes used for withdrawal. In addition, the reshaping of the MTI after decommissioning may be 
faster at Point Lonely than at Atigaru Point because the ambient erosion and sediment transport at Point Lonely is 
likely higher than at the Sagavanirktok River Delta and Foggy Island Bay, where two historical exploratory 
islands have been decommissioned. Point Lonely is further north, with no land mass to shelter it from longshore 
transport. 


3.5.2.9 Module Delivery Option 3: Colville River Crossing* 

The gravel fill used for road widening along Oliktok Road would have effects described in Section 3.8.2.3.3, 
Gravel Infrastructure. Effects from ice roads and associated freshwater withdrawal are described in Section 
3.8.2.3.2, Ice Infrastructure. The ice road from DS2P to the Willow area would cross the Colville River near 
Ocean Point. A single transect surveyed at Ocean Point in late December 2019 and February 2020 provided 
measurements of average floating ice thickness, average water under ice, and average velocity. The data is 
described in Section 3.8.1.1.1, Rivers, and in Appendix E.8A. 


At the crossing location, an engineered partially grounded ice bridge would be constructed to provide sufficient 
load-carrying capacity to support the weight of the sealift modules and the SPMTs. It is anticipated that the ice 
crossing for the Colville River would be primarily frozen fast to the riverbed; however, there may be one or more 
low-flow channels present near the bed, carrying the winter discharge beneath the ice. These small channels are 
narrower than the length of the SPMT. The engineered ice bridge would be built up to required specifications to 
support module moves approximately 24 hours prior to crossing, then allowed to rest prior to moving a module 
across, allowing for potential water movement under the ice. After a module crosses, the ice crossing would be 
built up to required specifications approximately 24 hours before the next module crosses the bridge. However, 
ice bridges are constructed by adding ice material at the surface of the bridge. The low-flow channels beneath the 
bridge are dynamic, as is any river channel, and dimensions may vary from year to year. 


If there was flow in the river when the ice bridge was constructed, the bridge could partially block the flow. While 
it is possible that some of the flow might pass through the low-flow channels or under the partially grounded ice 
bridge sections in the riverbed, it is possible that at least a portion of the flow could be blocked. If some of the 
surface flow did pass through the low-flow channels or under the bottom-fast ice bridge, the increased velocity of 
the flow in the riverbed could lead to erosion of the riverbed under the ice bridge, in which case some sections of 
the ice bridge may become ungrounded. However, if the hydraulic conductivity of the bed material was low, flow 
within the bed materials may be restricted to some degree as well. If subsurface routes (low-flow channels or 
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drainage through bed materials) were restricted or blocked, the pressure of confined water under the ice cover will 
increase, and surface flow would likely emerge. Depending on the flow rate, the blocked water could be difficult 
to manage. Downstream from Umiat, the magnitude of the flow is likely to increase roughly proportional to the 
drainage area increase. When the mean monthly April flow is 5.0 cfs at Umiat (Table E.8.1 in Appendix E.8A), 
where the drainage area is approximately 13,860 square miles, the mean monthly April flow may be 1.48 times 
that near Ocean Point, where the drainage area is 20,580 square miles. Thus, the estimated April mean monthly 
flow at Ocean Point is 7.4 cfs (Appendix E.8B), which is equivalent to 3,320 gallons per minute. Also, there is a 
50% chance that in any given year the mean monthly April flow will be greater than described above. During the 
17 years of monitoring, the April mean monthly flow at Umiat has been reported as being as high as 20.0 cfs. 
Between January and March, the next lowest flow months, the mean monthly flow at Umiat varied from 24.0 to 
S,9°CIS, 


If there was flow at the time of ice bridge construction and the low-flow channels are insufficient in capacity to 
carry the flow, the partially grounded ice bridge would act as an ice dam, and effects would be similar to a 
grounded ice jam: backwatering and out-of-bank flooding upstream of the bridge. If the bridge becomes entirely 
ungrounded, higher velocities than normal would flow under the bridge and could cause minor scour downstream 
and associated temporary increases in sediment transport and turbidity. 


Naturally occurring overflow events on the Colville River have been noted near Ocean Point and are most likely 
to occur between January and April (Ice Design & Consult 2020). Observed overflow flooding in March 2020 
created unsafe conditions at the CWAT snow bridge near Ocean Point that led to the temporary closure of that 
bridge (Ice Design & Consult 2020). No observations of overflow flooding were captured over 5 field visits in 
2021 (Ice Design & Consult 2020). The presence of a constructed ice bridge is likely to exacerbate the frequency 
and duration of occurrence and discharge rate of winter overflow in the vicinity. 


It is anticipated that the ice bridge near Ocean Point would be needed for 5 weeks; transport of module loads 
would be spaced out over that time, providing time for ice bridge settling and maintenance. Instrumentation 
would be installed in the Colville River near Ocean Point to monitor water levels in real time for the duration of 
the ice road season. If flows are higher than expected or the low-flow channels are smaller than expected, water 
would be managed with pumps and/or surface pipes across the ice bridge if needed. This would require an 
exception to ROP B-1, lasting an estimated 2 winters. Industrial-use arctic-rated large-capacity pumps would be 
required to manage the estimated flows. Gasoline- or diesel-powered pumps would require on-ice refueling and 
may be difficult to start or maintain in very cold weather. Electric pumps can be powered by a generator located 
in an enclosure on the bank, which would require a long power cable for power to reach the pumps. Overflow is 
expected and would be managed both passively with snow berms, ice slots, or other diversion structures or in 
combination with high-volume pumps and/or rapid response heavy equipment to clear new pathways for water to 
flow away from the ice structure. Observation, maintenance, and potential cleanup efforts would be required for 
overflow management actions and equipment during and following overflow events. 


CPAI will be collecting flow and ice data at Ocean Point for several more years before the start of module 
transport (ice bridge first needed in Year 5). Once more data are collected, a plan for water management and fish 
passage at the ice bridge will be coordinated with BLM and the permitting agencies. 


An ice road and ice bridge across the Colville River could also affect ice jam flooding that occurs downstream in 
the Colville River. Even if the ice road and bridge are slotted, the added ice may cause ice jam flooding within the 
CRD or other locations along the river to be worse than it would have been. Ice conditions in the lower Colville 
River are described in the Nanushuk EIS (USACE 2018, 3-144 to 3-145 and Figure 3.6.4 therein). Based on that 
description, ice jams occur regularly at and downstream of Ocean Point all the way to the delta; it appears that ice 
jam flooding is having a substantial impact on flood elevations within the delta and may control design flood 
elevations at some locations. To date, observation and monitoring efforts indicate the Colville River ice bridge, 
which is slotted prior to spring breakup each year, has not impeded breakup progression or appeared to worsen ice 
jams in the CRD. 


3.8.2.10 Oil Spills and Other Accidental Releases 

The EIS evaluates the potential impact of accidental spills. Chapter 4.0, Spill Risk Assessment, describes the 
likelihood, types, and sizes of spills that could occur and provides context for spills that have occurred on the 
North Slope. 
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Under all action alternatives, spills and other accidental releases could occur. Spills associated with the discharge 
of oil from leaking wellheads, facility piping, process piping, or aboveground storage tanks (ASTs) would likely 
be contained to, and cleaned up on, gravel pads or their immediate fringes. These types of spills would be unlikely 
to affect the tundra or waterbodies adjacent to facilities or structures. Spills not on gravel infrastructure would 
likely extend to the area immediately adjacent to a facility or structure where the spill occurred. 


In the very unlikely event that a reservoir blowout occurs at one of the drill sites (likelihood approaching zero, as 
described in Chapter 4.0), the extent of the accidental release could be much larger and potentially reach nearby 
freshwater lakes and stream channels. However, a reservoir blowout is unlikely to reach Harrison Bay due to the 
distance to the drill sites and the sinuous nature of the streams in the area (CPAI 2018a). (These low-probability, 
catastrophic events are described in Chapter 4.0.) 


Spills originating along pipelines would be expected to be detected and responded to quickly. However, they 
would potentially have a larger geographic extent than spills on pads. In the very unlikely event that a pipeline 
spill occurred at a river crossing during high water flow, the extent of the accidental release could be much larger 
and may reach the channels of Fish Creek or the Kalikpik River, particularly during periods of flooding. As 
described in CPAI (2018a), the relatively low flow and highly sinuous nature of streams in the Fish Creek and 
Kalikpik River basins may preclude a spill into one of these rivers from reaching Harrison Bay. Pipeline spills 
would probably not result in changes to the physical hydrology of the area, but the containment and cleanup 
response to such a spill may result in damage to the tundra, stream banks and channels, or lakeshores and lake 
bottoms. The extent of the physical hydrology impact would be from the area where the spill occurred 
downstream along flow paths to a place where the spill was contained or sufficiently dissipated. 


The primary effect of an oil spill on water quality would be the toxicity of petroleum hydrocarbons on and 
reduced dissolved oxygen for aquatic organisms; even small spills of oil into surface water could make water 
toxic for some aquatic life. Spills into small streams, tundra waters, and ponds would have a greater toxic effect 
on aquatic plants and animals than spills into larger waterbodies due to the lower relative volume of water and/or 
flow rate and would have direct toxic impacts in the water column and the sediments. Long-term toxicity (up to a 
decade) can result from a small spill (Hobbie 1982) and would be more likely to occur in smaller waterbodies. 


Tundra ponds and small slow-moving waterbodies could have decreases in dissolved oxygen concentrations due 
to the impermeable nature of the oil slick, which decreases the influx of oxygen from the air, coupled with the 
high rate of oxygen use by the sediments. These effects are not as likely in flowing water, where dilution of the oil 
and dispersion of oil slicks would occur before there could be effects on dissolved oxygen concentrations. 


Due to the design criteria for pipelines and storage tanks, the limited number of opportunities for spills to reach 
surface waters, and the monitoring, leak detection, and spill response provisions incorporated into the action 
alternatives through a Project-specific ODPCP, large spills into water would be unlikely. 


The HDD crossing of the Colville River with diesel and seawater pipelines could also create a potential risk of a 
spill. However, the risk would be very low (approaching zero) since the pipelines will be insulated and placed 
within an outer pipeline casing, which will inhibit heat transfer to permafrost, contain fluids in the event of a leak 
or spill, and provide structural integrity. The existing HDD crossing of the Colville River by the Alpine Sales Oil 
Pipeline has had no spills to date; it was constructed in 1998 and 1999 and is similar in design and size as that 
proposed for Willow. Any unintended releases from the diesel pipeline within the outer pipeline casing would be 
detected and responded to quickly. It would be very unlikely that fluids would reach the Colville River or the 
delta and expose marine mammals. If they did, pre-staged spill response materials located throughout the CRD 
would allow a quick response and increase the likelihood of containment. 


Seawater spills over unfrozen waterbodies would increase the salinity and conductivity of the waterbody, which 
could last for several seasons depending on the size of the spill, the size of the waterbody, and the amount of 
freshwater input to the waterbody. 


Most spills to the marine environment would have a low to very low likelihood and occur during construction of 
the MTI or originate from small support vessels. These very small to small spills would be localized to the 
immediate area of the MTI. A larger spill from a barge would have a very low likelihood and would only occur if 
a tug or barge transporting modules were to run aground or sink, or if its containment compartment(s) were 
breached and the contents released (USACE 2012). The geographic extent of these spills would vary and may or 
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may not reach land depending upon the location of the spill and prevailing meteorological and oceanographic 
conditions at the time of the spill. Seabirds and, potentially, shorebirds could be affected. 


3.8.2.11 Use and Storage of Hazardous Materials 

The Project would require the transport of diesel, gasoline, and other hazardous substances from Alpine to support 
construction. During operations, hazardous materials would primarily be stored at the WOC, with additional fuel 
and chemical storage at each drill site as needed. A diesel pipeline would also connect to Kuparuk. Spills of 
hazardous materials could introduce contaminants directly to surface waters or indirectly to surface or 
groundwater. However, potential impacts to water resources due to mishandling of hazardous materials would be 
reduced by the Project’s compliance with current state and federal oil pollution and contingency requirements as 
well as existing ROPs detailed in Section 3.8.2.1.1, Applicable Lease Stipulations and Required Operating 
Procedures. 


3.8.3 Unavoidable Adverse, Irretrievable, and Irreversible Effects 

Implementation of these LSs, ROPs, and mitigation measures would not prevent all impacts to water resources 
but would prevent irreversible impacts on water quality and quantity. Irretrievable impacts to water quality and 
quantity would continue for the life of the Project (approximately 30 years), but those impacts would not impact 
the long-term sustainability of water resources in the analysis area if reclamation of permanent infrastructure 
occurred. If reclamation of permanent infrastructure did not occur, effects would be irreversible. Water 
impoundments due to impacts to permafrost from gravel mining and CFWR (under Alternatives B, C, and D) 
would be irreversible because the mine pit and the reservoir would fill with water and would permanently change 
the thermal regime of the underlying soils. 


3.9 Wetlands and Vegetation 

The analysis area for wetlands and vegetation encompasses the watersheds in which wetlands and vegetation 
would be directly or indirectly affected by the Project (Figure 3.9.1). Watersheds were defined using 10-digit 
USGS hydrologic unit codes (HUCs). The temporal scale of wetland loss or alteration would span construction to 
reclamation. If reclamation did not occur, effects to wetlands would be permanent (reclamation is described in 
Appendix D.1, Alternatives Development). If reclamation did occur, the duration of vegetated wetland recovery 
after reclamation is expected to be greater than 20 to 30 years, or until more than 50% aerial cover of the wetland 
is hydrophytic vegetation and soils are saturated or inundated for more than 10 days during the growing season 
(Everett, Murray et al. 1985). The duration of ponded wetland recovery is until inundation has returned. The 
temporal scale of vegetation damage and soil compaction would span construction to vegetation recovery, 
expected to be 3 to 5 years post-construction (as described below and in Roth, Jorgenson et al. [2004]) . 


3.9.1 Affected Environment* 

Wetlands are areas that are inundated or saturated by surface or groundwater at a frequency and duration 
sufficient to support a prevalence of vegetation typically adapted for life in saturated soil conditions (33 CFR 
328.3(c)). Wetlands are regulated by Section 404 of the CWA, which requires that the placement of fill in WOUS, 
including wetlands, is evaluated and authorized by USACE. 


a a, se Lape Leh ey an 


Wetlands are important because they help reduce impacts from flooding, contribute to water quality and quantity, 
_ sequester carbon, and provide habitat to support plant and animal biodiversity. Carbon sequestration is a valuable 
_ wetland function that plays a role in the climate crisis that NOAA reports to be impacting the arctic twice as fast 
_as the rest of the globe (Moon, Druckenmiller et al. 2021). Arctic coastal wetlands provide carbon storage and 

_ sequestration functions, though they have thinner soils and store less carbon than their temperate counterparts 

| (Ward 2020). 


_ A study in Norway of arctic coastal wetlands at various sites shows for the past 150 years an average between 19 
_ and 603 grams of carbon sequestration per square meter per year (Ward 2020). Researchers have found that 

_ coastal wetland sites have increasing rates of carbon sequestration, while inland wetland sites are exporting 

_ carbon. Similar results have been found in freshwater wetlands in the Alaskan Arctic, where these ecosystems 

_ were also found to export carbon as a result of recent warming trends (Euskirchen, Bret-Harte et al. 2017). 

| Warmer fall and winter periods are leading to substantial releases of carbon from undisturbed, intact tundra 
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The largest expanse of arctic fens and thaw lakes in the world is in the ACP (NRC 2003). The lack of subsurface 
drainage on the ACP is ideal for sedge- and grass-dominated wetlands and waterbodies. Uplands are uncommon 
because of the high degree of surface inundation (ADF&G 2006). 


Approximately 12,914.5 acres surrounding onshore Project gravel infrastructure in the Willow area and at the 
HDD crossing of the Colville River was mapped using a combination of the USACE three-parameter method 
(USACE 1987, 2007) and an ecological unit-based approach. This is referred to as the field-verified portion of the 
analysis area. Data for this area were derived from multiple years of field data collection and subsequent analysis 
(Wells, Ives et al. 2018). A complete description of methods used to identify wetlands and vegetation is detailed 
therein. For the marine area and areas outside the field-verified area, National Wetlands Inventory data (USFWS 
2022) were used. Field-verified data were used to quantify direct and most indirect impacts (those that are 
quantifiable) from all onshore action alternatives; National Wetlands Inventory data were used to assess the 
module delivery options and provide context for the relative abundance of wetland and vegetation types in the 
analysis area. A Jurisdictional Determination was completed by USACE as part of the 2020 EIS process and all 
wetlands and waterbodies described in this section are WOUS and are subject to jurisdiction under the CWA (33 
CER 28.3): 


Wetland and vegetation types in the analysis area are detailed in Appendix E.9, Vegetation and Wetlands 
Technical Appendix, and in Figures 3.9.2 and 3.9.3. Table E.9.1 in Appendix E.9 demonstrates that wetland types 
in the Willow area (the field-verified area) are not unique and occur throughout the analysis area and the ACP. 


The field-verified portion of the analysis area is 94% wetlands (Table 3.9.1). Previous disturbance and fill of 
wetlands in the analysis area is limited to gravel and ice infrastructure from the GMT, Alpine, Oooguruk, 
Mustang, and Kuparuk oil fields, the community of Nuiqsut, and decommissioned Distant Early Warning Line 
sites (Figure 3.9.1). The existing infrastructure and development activities have altered some wetlands’ functions, 
contributed dust and sediment to wetlands, and increased the potential for spills entering wetlands. 


Table 3.9.1. Extent of Wetlands in the Field-Verified Portion of the Analysis Area (acres) 
Wetlands Uplands Freshwater WOUS Saltwater WOUS ___ Total 


12,914.6 : 


Note: WOUS (Waters of the United States, including lakes and ponds). 


There are no plant species listed as threatened or endangered under the ESA known to occur in the analysis area. 
However, there are 10 plant species identified as sensitive by BLM”: alpine draba, fewflower draba, Barneby’s 
locoweed, Eurasian junegrass, false semaphoregrass, pygmy aster, Yenisei River pondweed, cottonball bluegrass, 
and Alaskan bluegrass (ACCS 2022; Wells, Ives et al. 2018). 


The analysis area east of the Colville River contains substantially more development than west of the river; it 
includes a network of gravel roads and pads, mine sites, reservoirs, an industrial dock, and facilities to support oil- 
field development and production. The mechanism for invasive species introduction or transport remains limited 
as equipment (e.g., heavy equipment, trucks) is primarily stationed on the North Slope and remains there and fill 
material is sourced from local or regional mine sites. However, introductions have occurred in the analysis area, 
as is demonstrated by the presence of common dandelion and foxtail barley along the Tarn Road near DS2P 
(Figure 3.9.1) (McEachen and Maher 2016), the nearest location of invasive species reported (ACCS 2022). 
Foxtail barley was also recorded approximately 45 miles south, near Umiat, in 2015 (Alaska Exotic Plant 
Information Clearinghouse 2022). Large populations of invasive species are common along the Dalton Highway 
south of Coldfoot (Alaska Exotic Plant Information Clearinghouse 2022), approximately 200 miles from the 
Project; the high volume of commercial and private vehicle travel there suggests invasive plant seeds are being 
imported into the region by these means. 


Wetlands and vegetation in the ACP are currently being affected by climate change. Climate change may cause 
alterations in precipitation patterns, water availability, temperature regimes, permafrost presence and depth, and 
the growing season—all of which influence vegetation communities and wetland habitats. As a result of changing 
climate, vegetation communities are experiencing an increase in taller deciduous shrubs (shrubs that lose their 


'S BLM designates native wildlife, fish, or plant species occurring on BLM lands when they become at-risk species. Once a 
species is designated, BLM works cooperatively with other federal and state agencies and nongovernmental organizations to 
proactively conserve these species and ensure that activities on public lands do not contribute to the need for their listing 


under the ESA. The sensitive species designation only applies to BLM-managed lands. 
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leaves seasonally), and wetlands are drying because of thawing permafrost and a change in the hydrologic cycle 
(Naito and Cairns 2014). Deciduous shrubs respond to warming with increased growth and an expanded range. 
Such changes in height and extent produce a positive feedback loop for additional shrub growth because the 
shrubs trap snow, reduce albedo, and mediate winter soil temperature and summer moisture regimes (Settele, 
Scholes et al. 2014). Tall shrubs protrude above the snow and thus reduce albedo year-round, whereas short 
shrubs are completely covered by the snowpack for part of the year (Loranty and Goetz 2012). Wetland function 
is generally decreasing since less hydrophytic vegetation can be supported by a drier environment. Species 
composition is also changing, leading to changes in processes within the wetland ecosystem (McGuire 2013). 
The deeper annual thawing and melting of ice wedges is likely to lead to the drainage of wetlands and ponds in 
some areas, but in other areas, thawing ice may lead to the expansion of ponded areas. 


3.9.2 Environmental Consequences 


3.9.2.1 Avoidance, Minimization, and Mitigation 


3.9.2.1.1 Applicable Lease Stipulations and Required Operating Procedures* 


_ Table 3.9.2 summarizes the applicable NPR-A IAP LSs and ROPs that would apply to Project actions on BLM- 
_ managed lands and are intended to mitigate wetland and vegetation impacts from development activity (BLM 

_ 2022b). The LSs and ROPs would reduce impacts to waters and vegetation from the construction, drilling, and 

| operation of oil and gas facilities. In 2021, BLM was directed to reevaluate the 2020 NPR-A IAP. The NPR-A 

_ IAP reevaluation resulted in the issuance of anew NPR-A IAP ROD that selected an alternative nearly identical 


Table 3.9.2. Summary of Applicable Lease Stipulations and Required Operating Procedures to Mitigate 
Impacts to Wetlands and Vegetation* 
Description or Objective Requirement/Standard 


LS or 
ROP 


Minimize pollution through A hazardous materials emergency contingency plan shall be prepared before 

effective hazardous-materials | transportation, storage, or use of fuel or hazardous substances. The plan shall include a 

contingency planning. set of procedures to ensure prompt response, notification, and cleanup in the event of a 

hazardous substance spill or threat of a release. The plan shall include a list of 

resources available for response. In addition, contingency plans shall include 

requirements to: 

a. Provide refresher spill-response training to NSB and local community spill-response 
teams on a yearly basis. 

b. Plan and conduct a major spill-response drill annually. 

c. Develop spill prevention and response contingency plans and participate in the 

North Slope Subarea Contingency Plan [superseded by the Alaska Inland Area 

Contingency Plan] for Oil and Hazardous Substances Discharges/Releases for the 

NPR-A operating area. | 


A-3 
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ROP 
ROP 
A-4 


ROP 
A-5 


ROP 
A-7 


LS or |Description or Objective Requirement/Standard 


Minimize the impact of 
contaminants on fish, wildlife, 
and the environment, including 
wetlands, marshes, and marine 
waters, as a result of fuel, 
crude oil, and other liquid 
chemical spills. Protect 
subsistence resources and 
subsistence activities. Protect 
public health and safety. 


Before initiating any oil and gas or related activity or operation, develop a 
comprehensive spill prevention, control, and countermeasure plan per 40 CFR 112. 
The plan shall consider the following requirements: 

a. Sufficient oil-spill-cleanup materials shall be stored at all fueling points and vehicle- 

maintenance areas and shall be carried by crews on all overland moves. 

Fuel and other petroleum products and other liquid chemicals shall be stored in 

proper containers at approved locations. Fuel, petroleum products, and other liquid 

chemicals that in total exceed 1,320 gallons shall be stored within an impermeable 
lined and diked area or within approved alternate storage containers. Within 500 feet 
of waterbodies, fuel containers are to be stored within appropriate containment. 

. Liner material shall be compatible with the stored product and capable of remaining 
impermeable during typical weather extremes expected throughout the storage 
period. 

. Permanent fueling stations shall be lined or have impermeable protection. 

. All fuel containers shall be marked with the responsible party's name, product type, 
and year filled or purchased. 

. Notice of any reportable spill (as required by 40 CFR 300.125 and 18 AAC 75.300) 
shall be given to the authorized officer as soon as possible, but no later than 
24 hours after occurrence. 


|g. All oil pans (i.e., “duck ponds”) shall be marked with the responsible party’s name. 


b. 


Minimize the impact of 
contaminants from refueling 
operations on fish, wildlife, 
and the environment. 


Refueling of equipment within 500 feet of the active floodplain of any waterbody is 
prohibited. Fuel storage stations shall be located at least 500 feet from any 
waterbody with the exception that small caches (up to 210 gallons) for motorboats, 


float planes, ski planes, and small equipment. 


Minimize the impacts to the 
environment of disposal of 
produced fluids recovered 
during the development phase 
on fish, wildlife, and the 
environment. 


Discharge of produced water in upland areas and marine waters is prohibited. 


ROP 


B-1 


ROP 
B-2 


Maintain populations of, and 
adequate habitat for, fish and 
invertebrates. 


Withdrawal of unfrozen water from rivers and streams during winter is prohibited. 
The removal of ice aggregate from grounded areas <4 feet deep may be authorized 
from rivers on a site-specific basis. 


Maintain natural hydrologic 
regimes in soils surrounding 
lakes and ponds, and maintain 
populations of, and adequate 
habitat for, fish, invertebrates, 
and waterfowl. 
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Withdrawal of unfrozen water from lakes and the removal of ice aggregate from 
grounded areas <4 feet deep may be authorized on a site-specific basis. Current water 
use requirements are: 

a. Lakes with sensitive fish (1.e., any fish except ninespine stickleback or Alaska 
blackfish): unfrozen water available for withdrawal is limited to 15% of calculated 
volume deeper than 7 feet; only ice aggregate may be removed from lakes that are 
<7 feet deep. 

. Lakes with only non-sensitive fish (i.e., ninespine stickleback or Alaska blackfish): 
unfrozen water available for withdrawal is limited to 30% of calculated volume 
deeper than 5 feet; only ice aggregate may be removed from lakes that are <5 feet 
deep. 

. Lakes with no fish present, regardless of depth: water available for use is limited to 
35% of total lake volume. 

. In lakes where unfrozen water and ice aggregate are both removed, the total use 
shall not exceed the respective 15%, 30%, or 35% volume calculations. 

. Additional modeling or monitoring may be required to assess water level and water 
quality conditions before, during, and after water use from any fish-bearing lake or 
lake of special concern. 

. Any water intake structures shall be designed, operated, and maintained to prevent 

fish entrapment, entrainment, or injury. Note: All water withdrawal equipment must 

be equipped and must use fish screening devices approved by the ADF&G. 

Compaction of snow cover or snow removal from fish-bearing waterbodies shall 

be prohibited except at approved ice road crossings, water pumping stations on 


lakes, or areas of grounded ice. 
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LS or |Description or Objective 


Requirement/Standard 


Protect stream banks, minimize|a. Ground operations shall be allowed only when frost and snow cover are sufficient a 


C-2 _|compaction of soils, and protect the tundra. Ground operations shall cease when the spring snowmelt begins 
minimize the breakage, (approximately May 15); the exact dates will be determined by the AO. 
abrasion, compaction, or b. Low-ground-pressure vehicles shall be used for on-the-ground activities off ice 
displacement of vegetation. roads or pads. 


c. Bulldozing of tundra mat and vegetation, trails, or seismic lines is prohibited. 

d. To reduce the possibility of ruts, vehicles shall avoid using the same trails for 
multiple trips unless necessitated by serious safety or superseding environmental 
concern. 

e. The location of ice roads shall be designed and located to minimize compaction of 
soils and the breakage, abrasion, compaction, or displacement of vegetation. Offsets 
may be required to avoid using the same route or track in the subsequent year. 

f. Motorized ground-vehicle use within the Colville River Special Area associated 
with overland moves, seismic work, and any similar use of heavy equipment shall 
be minimized within an area that extends | mile west or northwest of the bluffs of 
the Colville River. 

ROP | Maintain natural spring runoff | Crossing of waterway courses shall be made using a low-angle approach. Crossings 

C-3 _|patterns and fish passage, that are reinforced with additional snow or ice (“bridges”) shall be removed, 

avoid flooding, prevent breached, or slotted before spring breakup. Ramps and bridges shall be substantially 

streambed sedimentation and _| free of soil and debris. 

scour, protect water quality, 

and protect stream banks. 

ROP |Protect subsistence use and All roads must be designed, constructed, maintained, and operated to create 

E-1 access to subsistence hunting | minimal environmental impacts and to protect subsistence use and access to 

and fishing areas and minimize | subsistence use areas. 

the impact of oil and gas 
activities on air, land, water, 
fish, and wildlife resources. 

oe Protect fish-bearing Permanent oil and gas facilities are prohibited within 500 feet of fish-bearing 

E-2 | waterbodies, water quality, and | waterbodies (as measured from the ordinary high water mark). Essential pipeline 


aquatic habitats. and road crossings will be permitted on a case-by-case basis. Note: Also refer to 
| Stipulations K-1 and K-2. 
ROP | Maintain free passage of Linear infrastructure that connects to the shoreline (e.g., causeways, docks) is 


E-3 _|marine and anadromous fish __| prohibited in river mouths or deltas. Artificial gravel islands and permanent bottom- 
and protect subsistence use and | founded structures are prohibited in river mouths or active stream channels on river 
access to subsistence hunting 
and fishing. 
Minimize impacts of the 
E-5 __|development footprint. 


deltas. 


Facilities shall be designed and located to minimize the development footprint. Issues 

and methods to be considered include: 

a. Use of maximum extended-reach drilling for production drilling. 

b. Sharing facilities with existing development. 

c. Collocation of all oil and gas facilities, except airstrips, docks, and seawater- 
treatment plants, with drill pads. 

d. Integration of airstrips with roads. 

e. Use of gravel-reduction technologies (e.g., insulated or pile-supported pads). 

f. Coordination of facilities with infrastructure in support of offshore development. 


Note: Where aircraft traffic is a concern, consideration shall be given to balancing 
gravel pad size and available supply storage capacity with potential reductions in 
the use of aircraft to support oil and gas operations. 
a. Stream and marsh crossings shall be designed and constructed to ensure free 
passage of fish, reduce erosion, maintain natural drainage, and minimize adverse 
effects to natural stream flow. Note: Bridges, rather than culverts, are the 
preferred method for crossing rivers. When necessary, culverts can be 
constructed on smaller streams, if they are large enough to avoid restricting fish 
passage or adversely affecting natural stream flow. 


ROP {Reduce the potential for ice- 
jam flooding, impacts to 
wetlands and floodplains, 
erosion, alteration of natural 
drainage patterns, and 
restriction of fish passage. 
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LS or 
ROP 
ROP 
E-8 


Description or Objective 


Minimize the impact of 
mineral materials mining 
activities on air, land, water, 
fish, and wildlife resources. 


ROP 
E-12 


Use ecological mapping as a 
tool to assess wildlife habitat 
before development of 
permanent facilities to 
conserve important habitat 
types during development. 


LS G- 


Ensure long-term reclamation 
of land to its previous 
condition and use. 


Requirement/Standard 


Gravel mine site design and reclamation will be in accordance with a plan approved by 

the AO. The plan shall consider: 

a. Locations outside the active floodplain. 

b. Design of gravel mine sites within active floodplains to serve as water reservoirs for 
future use. : 

c. Potential use of the site for enhancing fish and wildlife habitat. 

d. Potential storage and reuse of sod/overburden for the mine site or at other disturbed 


sites on the North Slope. 
An ecological land classification map of the development area shall be developed 
before approval of facility construction. The map will integrate geomorphology, 
surface form, and vegetation at a scale, level of resolution, and level of positional 
accuracy adequate for detailed analysis of development alternatives. 


Prior to final abandonment, land used for oil and gas infrastructure shall be 
reclaimed to ensure eventual restoration of ecosystem function. The leaseholder 
shall develop and implement an abandonment and reclamation plan approved by 
BLM. The plan shall describe short-term stability, visual, hydrological, and 
productivity objectives and steps to be taken to ensure eventual ecosystem 


restoration to the land’s previous hydrological, vegetative, and habitat condition. 


ESR: 
1 


LS K- 


River Setbacks 

Minimize the disruption of 
natural flow patterns and 
changes to water quality; the 
disruption of natural functions 
resulting from the loss or 
change to vegetative and 
physical characteristics of 
floodplain and riparian areas; 
the loss of spawning, rearing or 
over-wintering habitat for fish; 
the loss of cultural and 
paleontological resources; the 
loss of raptor habitat; impacts to 
subsistence cabin and 
campsites; the disruption of 
subsistence activities; and 
impacts to scenic and other 
resource values. 

Deepwater Lakes 

Minimize the disruption of 
natural flow patterns and 
changes to water quality; the 
disruption of natural functions 
resulting from the loss or 
change to vegetative and 
physical characteristics of 
deepwater lakes; the loss of 
spawning, rearing or over 
wintering habitat for fish; the 
loss of cultural and 
paleontological resources; 
impacts to subsistence cabin 
and campsites; and the 
disruption of subsistence 
activities. 


River Setbacks 

Permanent oil and gas facilities, including gravel pads, roads, and pipelines, are 

prohibited in the streambed and adjacent to the rivers listed below. On a case-by case 

basis, essential pipeline and road crossings will be permitted through setback areas. 

a. Colville River: A 2-mile setback from the boundary of NPR-A where the river 
determines the boundary along the Colville where BLM manages both sides of the 
river up through T5S, R30W, U.M. Above that point to the juncture of Thunder and 
Storm creeks, the setback is 0.5 mile. 

b. Fish Creek: A 3-mile setback from the creek downstream from the eastern edge of 
Section 31, TI11N, RIE., U.M. and a 0.5-mile setback farther upstream. 

c. Judy (Kayyaaq) Creek: A 0.5-mile setback. 

d. Ublutuoch (Tinmiagsiugvik) River: a 0.5-mile setback. 


Generally, permanent oil and gas facilities are prohibited on the lake or lakebed and 
within 0.25 mile of the ordinary high water mark of any deep lake as determined to 
be in lake zone III (i.e., depth greater than 13 feet [4 m]; Mellor 1985). On a case- 
by-case basis, essential pipeline(s), road crossings, and other permanent facilities 
may be considered through the permitting process in these areas where the lessee 
can demonstrate on a site-specific basis that impacts will be minimal. 
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Description or Objective 


Coastal Area Setbacks 

Protect coastal waters and their 
value as fish and wildlife 
habitat (including, but not 
limited to, that for waterfowl, 
shorebirds, and marine 
mammals) , minimize 
hindrance or alteration of 
caribou movement within 
caribou coastal insect-relief 
areas; protect the summer and 


winter shoreline habitat for b. 


polar bears, and the summer 
shoreline habitat for walrus 
and seals; prevent loss of 
important bird habitat and 
alteration or disturbance of 
shoreline marshes; and prevent 
impacts to subsistence 
resources and activities. 


LS K- 


pe 


Goose Molting Area 
Minimize disturbance to 
molting geese and loss of 
goose-molting habitat in and 
around lakes in the Goose 
Molting Area. 


General: Within the Goose Molting Area, no permanent oil and gas facilities, except 
for pipelines, will be allowed within 1 mile of the shoreline of goose molting lakes. 
No waiver, exception, or modification will be considered. 


Development: In the Goose Molting Area, the following standards will be followed for 
permitted activities: 
a. From June 15 through August 20, all off-pad activities and major construction 


. Water extraction from any lakes used by molting geese shall not alter hydrological 


. Oil and gas activities will avoid altering critical goose-feeding habitat types along 


. Permanent oil and gas facilities (including gravel roads, pads, and airstrips, but 


. Between June 15 and August 20, oil and gas facilities shall incorporate features 


. Aircraft use shall be restricted from June 15 through August 20 unless doing so 


. Any permit for development will include a requirement for the permittee to conduct 


Requirement/Standard 


a. Drill pads and central processing facilities would not be allowed in coastal waters or 


on islands between the northern boundary of the NPR-A and the mainland, or in 
inland areas within 1 mile of the coast. Other facilities necessary for oil and gas 
production within NPR-A that necessarily must be within this area (e.g., barge 
landing, seawater treatment plant, or spill response staging and storage areas) would 
not be precluded. Lessees/permittees shall consider the practicality of locating 
facilities that necessarily must be within this area at previously occupied sites such 
as various Husky/USGS drill sites and Distant Early Warning-Line sites. Before 
conducting open water activities, the lessee shall consult with the Alaska Eskimo 
Whaling Commission, NSB, and local whaling captains’ associations to minimize 
impacts to subsistence whaling activities. 

Marine vessels used as part of a BLM-authorized activity shall maintain a l-mile 
buffer from the shore when transiting past an aggregation of seals, Steller’s sea 
lions, or walruses using a terrestrial haulout. Marine vessels shall not conduct ballast 
transfers or discharge any matter into the marine environment within 3 miles of the 
coast, except when necessary for the safe operation of the vessel. 


activities using heavy equipment (but not drilling from existing production pads) 
shall be suspended unless approved by the AO. 


conditions that could adversely affect identified goose-feeding habitat along 
lakeshore margins. 


lakeshore margins (e.g., grass, sedge, moss) and salt-marsh habitats. 


excluding pipelines) and material sites will be sited outside the identified buffers 
and restricted surface occupancy areas. 


(e.g., temporary fences, siting/orientation) that screen or shield human activity from 
view of any Goose Molting Area lake, as identified by the AO. 


. Strategies to minimize ground traffic shall be implemented from June 15 through 


August 20. These strategies may include limiting trips, use of convoys, different 
vehicle types, etc. The permittee shall submit a vehicle use plan that considers these 
and any other mitigation. The vehicle use plan shall also include a vehicle-use 
monitoring plan. 


endangers human life or violates safe flying practices. Restrictions may include 

1) limiting flights to two roundtrips per week and 2) limiting flights to corridors 
established by BLM. The permittee shall submit an aircraft use plan that considers 
these and other mitigation. The aircraft use plan shall also include an aircraft 
monitoring plan. 


monitoring studies necessary to adequately determine consequences of development 
and any need for change to mitigations. 
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LS or |Description or Objective Requirement/Standard 
ROP 
ROP |Protect stream banks and water | On a case-by-case basis, BLM may permit low-ground-pressure vehicles to travel off 
L-1 quality; minimize compaction | of gravel pads and roads during times other than those identified in ROP C-2a. 
and displacement of soils; Permission for such use would only be granted after an applicant has: 
minimize the breakage, a. Submitted studies satisfactory to the AO of the impacts on soils and vegetation of 
abrasion, compaction, or the specific low-ground-pressure vehicles to be used. 
displacement of vegetation; b. Submitted surveys satisfactory to the AO of subsistence uses of the area as well as 
protect cultural and of the soils, vegetation, hydrology, wildlife and fish (and their habitats), 
paleontological resources; paleontological and archaeological resources, and other resources as required by the 
maintain populations of, and AO. 
adequate habitat for birds, fish, |c. Designed and/or modified the use proposal to minimize impacts to the AO’s 
and caribou and other satisfaction. Design steps to achieve the objectives may include, timing restrictions, 
terrestrial mammals; and shifting of work to winter, rerouting, and not proceeding when certain wildlife are 
minimize impacts to present or subsistence activities are occurring. At the discretion of the AO, the plan 
subsistence activities. for summer tundra vehicle access may be included as part of the spill prevention and 
response contingency plan. 
ROP |Prevent the introduction, or Certify that all equipment and vehicles (intended for use either off or on roads) are 
M-2__|spread, of nonnative, invasive |weed-free prior to transporting them into the NPR-A. Monitor annually along roads 
plant species in the NPR-A. for nonnative invasive species and initiate effective weed control measures upon 
evidence of their introduction. Prior to operations in the NPR-A, submit a plan for 
the BLM’s approval detailing the methods for cleaning equipment and vehicles, 
monitoring for weeds, and weed control. 
ROP |Minimize loss of populations _|If a development is proposed in an area that provides potential habitat for a BLM 
M-3 _ jof, and habitat for, plant Sensitive Plant Species, the development proponent would conduct surveys at 
species designated as Sensitive | appropriate times of the summer season and in appropriate habitats for the Sensitive 


by the BLM in Alaska. Plant Species that might occur there. The results of these surveys will be submitted 
to BLM with the application for development. 


Source: BLM 2022. 


Note: ADF&G (Alaska Department of Fish and Game); AO (authorized officer); BLM (Bureau of Land Management); LS (lease stipulation); m (meter); NPR- 
A (National Petroleum Reserve in Alaska); NSB (North Slope Borough); ROP (required operating procedure); USFWS (U.S. Fish and Wildlife Service); 
USGS (U.S. Geological Survey). 

All action alternatives would require exceptions from existing LSs and ROPs, as detailed in Table D.4.9 in 
Appendix D.1. When exceptions are granted, they typically are specific to stated Project actions or locations and 
are not granted for all Project actions. Exceptions that would affect wetlands and vegetation would include those 
to ROPs A-5 and E-2 and LSs K-1 and K-2. All action alternatives include road and pipeline crossings of fish- 
bearing waterbodies (including one or more of the waterbodies protected in ROP A-5 and E-2 and LSs K-1 and 
K-2), a CFWR connected to Lake M0015 (under Alternatives B, C, and D), and freshwater intake pipelines at 
Project area lakes (varies by alternative) (Figure 3.10.3). As a result, it is not possible in all instances to avoid 
encroachment within 500 feet of every waterbody. 


Option 3 may require management of water under the partially grounded ice bridge over the Colville River at 
Ocean Point. If water from the river needs to be pumped around the bridge during the 2 winters of ice bridge use, 
this may require a exception to ROP B-1. 


3.9.2.1.2 Other Required Measures* 


: In accordance with 33 CFR 332.1(c)(3), “compensatory mitigation for unavoidable impacts may be required to 

_ ensure that an activity requiring a section 404 permit complies with the Section 404(b)(1) Guidelines.” No 

_ mitigation banks or in-lieu fee programs have service areas that include the North Slope, so CPAI has proposed a 
| permittee responsible mitigation plan to offset impacts to aquatic resources or their proposed Project (i.e., 

| Alternative B). CPAI’s compensatory mitigation projects consist of preservation, enhancement, and voluntary 
_culvert rehabilitation: 


e Preservation of 800.3 acres at Cape Halkett 
-e@ Culvert rehabilitation within Nuiqsut 
_e Subsistence trail rehabilitation/hardening at Nuiqsut 
e Subsistence trail rehabilitation/hardening at Anaktuvuk Pass 
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| project and wetland functions preserved or enhanced through CPAI’s proposed permittee responsible mitigation 

_ projects. The assessment method evaluates wetland functions including habitat, hydrology, and biogeochemical 
cycling using an off-site data remote sensing and desktop tool assessment and on-site field collected data. The 

_ habitat function is the capacity of wetlands to provide critical life requisites to vegetation and wildlife, and 

_ includes evaluation of plant communities, birds, and small and large mammals. The hydrology function describes 
| the ability of wetlands to dissipate energy from high flows, transport water downslope, maintain surface water 

_ levels and natural soil moisture, and provide water to rivers and streams. The biogeochemical cycling function is 
_ the biotic and abiotic processes in wetlands that alter concentrations and forms of nutrients and compounds, 

_ including the capacity of wetlands to sequester and transform carbon and other compounds. 


_ In the Compensatory Mitigation Plan, the 2016 Alaska Credit Debit Methodology was used to calculate debits and 
_ credits in addition to a ratio method for credit calculations (CPAI 2020d). Compensatory mitigation is proposed to | 
_ offset fill and excavation within 500 feet of anadromous waters, within the CRSA and TLSA, and for direct 
_ impacts that result in lost wetland functions. The proposed project (Alternative B) would result in approximately 

_ 133.9 debits. The two enhancement projects for subsistence trail rehabilitation/hardening would result in 56.9 

_ credits. Preservation for pristine ACP wetlands at Cape Halkett would result in 90.6 credits using the North Slope 
_ Rapid Assessment Method and Alaska Credit Debit Methodology or 88.9 to 800 credits using a ratio method. 

_ Culvert rehabilitation would be conducted voluntarily to restore hydrology to | 1.8 acres of palustrine wetlands in 
_ Nuiqsut with no credit valuation proposed. The existing culverts are damaged and impounding water, contributing _ 


3.9.2.1.3 Proponent’s Design Measures to Avoid and Minimize Effects 
CPAI’s design features to avoid or minimize impacts are listed in Table I.1.2 in Appendix I.1, Avoidance, 


Minimization, and Mitigation. 


3.9.2.1.4 Resource Specialists Additional Suggested Avoidance, Minimization, or Mitigation 


The following additional suggested measures could reduce impacts to wetlands and vegetation: 

e If Alternative C or D is selected, monitor vegetation damage and the compression of soil and vegetation 
in the annual resupply ice road footprint (footprints that are used consecutively each year). Because wetter 
landscapes show less impact from multiyear ice roads (Yokel, Huebner et al. 2007) and ADNR monitors 
only tussock tundra and soil compaction, this suggested measure would focus on non-tussock wetlands 
(including patterned ground) with a Cowardin water regime class of Temporarily Flooded, Saturated, or 
Seasonally Flooded Ground by vegetation type (total live cover of graminoid, shrub, forb, moss) and the 
percentage of bare soil would be monitored with control points and points within ice road footprints to 
determine changes. 

e Use vehicle and equipment wash stations and inspect vehicles and equipment for organic matter 
(e.g., invasive species) prior to moving equipment west of the Colville River to reduce the risk of 
introducing invasive species. 

e Clean tires and wheel wells so they are free from soils, seeds, and plant parts. 

e Provide stations to clean footwear and gear so they are free from soils, seeds, and plant parts. 

e Provide training to employees and contractors in the identification, control, and prevention of known 
invasive plant species. 

© Confine loading and unloading of soils for gravel stockpiles to the downwind side of the pile; if piles 
would be on-site for longer periods of time, seed with appropriate vegetation to reduce wind erosion. 
Wind barriers (such as snow fences) may also be appropriate in some situations. 


3.9.2.1.5 Public and Cooperating Agency Suggested Mitigation Measures* 


Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 

_ Supplemental EIS are listed in Tables 1.4.1 and I.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
_ The following public and cooperating agency additional suggested mitigation measures may reduce impacts to 

_ wetlands and vegetation. 


Chapter 3.9 Wetlands and Vegetation Page 153 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


prtnercecececenneenennenenneeeenenearnnanennnnnnceneennnnnnanannnnaeeranenearenaennncncnarnsnneananncncasnsaansannnnanannanacacsanerananennnenencecnesnnansnancnsnnasesnennennncacnnnnnaneassnnenectarestacnneacnnrnsnnnnesananstanenentanencaenesennrnnncentecsnnnaenncacecnesnransececeneescenseeneneeceeceecececesnncareasececcecenenpeeneneseee=es} 


e Use existing and temporary indoor and outdoor vehicle washing facilities and inspection stations in 
locations as needed to wash and inspect vehicles prior to use in the Project area. Permittee will follow an 
Invasive Species Monitoring Control Plan for vehicle washing practices and to monitor for invasive 

species. 

_e Proposed projects that would have a gravel footprint exceeding 300 acres would be limited to developing 

no more than 65% of the proposed project before instituting a minimum 2-year pause to observe project 

impacts (e.g., permafrost, hydrology, caribou, subsistence). The authorized officer will be responsible for 
determining the need for permit review based on the monitored findings. 

: e Drill site BTS and the gravel roadway to BTS will not be authorized for construction for three years after 

the construction of the Project's other three drill sites is complete. 

_e Waste management plans shall specify the intervals for total site cleanup at areas of activity. Cleanup 

intervals will not exceed 72 hours during periods of activity, including on Project pads. 

_e@ The Project will include an adaptive management plan "that provides detail regarding how any 

| unanticipated surface water flow blockages would be identified and corrected as quickly as possible, to 

avoid lasting environmental impacts" for monitoring and mitigation of potential surface water flow 
impacts throughout the Project area. 

_e The Project will prepare an adaptive management plan to address potential floodplain impacts where 

gravel roads, pads, or boat ramps may block or restrict the flow of water during spring breakup. The 

adaptive management plan will provide methods for detecting and correcting unanticipated blockages 
before they lead to further environmental degradation. The adaptive management plan will address the 
pateneat for spring breakup surface waters to: 


| o Increase the depth and duration of water impoundment — 

Increase thermokarsting 

Cause a change in flow direction 

Cause channel instability or a change in alignment 

Result in erosion of the tundra or a stream channel 

_o Result in the deposition of sediment on the tundra or in a stream channel 


ie CPAI will collect stage monitoring data for Willow Creek 3 and Lake M0015 during ice-free periods for 
three consecutive years prior to the start of construction of the constructed freshwater reservoir (under 
Alternatives B, C, and D). This information will be used to ensure adequate water levels are maintained 
during the filling and operations of the constructed freshwater reservoir. 
e CPAI will prepare an adaptive management plan that will be responsive to climate change by monitoring 
and mitigating potential thawing and thermokarst impacts on all Project structures including roads, pads, 
and the constructed freshwater reservoir. 
e Provide periodic testing of consumable subsistence resources for contamination. Testing frequency and 
the number of samples tested per testing interval will be determined in consultation with the community 
of Nuiqsut. 
e Develop an ongoing contamination study program (e.g., snow sampling, fish sampling) and adaptive 
management plan to address found contamination. Any contamination found in excess of State or EPA 
levels will be reported to ADEC within 72 hours of being determined. 
_e Monitor water quality, permafrost, and vegetation near sites where hydraulic fracturing or deep well 
injection (i.e., underground injection control wells) are occurring for potential contamination or 
unanticipated impacts. Develop an adaptive management plan that outlines how impacts would be 
analyzed and potentially addressed. 
_e Monitor vegetation along ice road footprints for vegetation damage and compression of soil and 
vegetation. Because ADNR monitors only tussock tundra and soil compaction, this measure focuses on 
non-tussock wetlands (including patterned ground) with a Cowardin water regime class of Temporarily 
Flooded, Saturated, or Seasonally Flooded Ground by vegetation type (total live cover of graminoid, 
shrub, forb, moss). Additionally, the percentage of bare soil would be monitored with control points and 
points within ice road footprints to determine changes. 
_e The community of Nuiqsut shall be involved in the development of studies in the Project area, from study | 
design to implementation. CPAI shall present planned studies (e.g., study requirements, methodology, | 
timing) to the community and incorporate feedback as practicable. CPAI will provide regular updates to 
the community about ongoing studies and study planning. 
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_e BLM shall coordinate with the State of Alaska and the NSB to provide an adequate number of inspectors 

on site during construction and operations of the Project to ensure the project is in compliance with its 

: permits. CPAI shall provide site access and accommodations to the required inspection staff. 

_e Institute a monitoring program for drill site BT2 to determine if contamination migrates off the gravel 

pad. Monitoring shall include water, snow, soil, and vegetation sampling. Any contamination found in 

excess of State or EPA levels will be reported to ADEC within 72 hours of being determined. 

_e BLM will develop compensatory mitigation that provides durable, long-term protection for the 

Teshekpuk Caribou Herd to fully offset impacts of the Project on that Herd, to include protecting the 
surface area of Teshekpuk Lake, a buffer along all shores of the lake, and the LS K-10 Caribou 
Movement Corridors/K-16 Deferral Areas (under Alternative E in the 2020 National Petroleum Reserve 
in Alaska Integrated Activity Plan Final Environmental Impact Statement) using existing statutory, 
management, or administrative authorities, with a focus on restricting future leasing or surface 
development in those areas. 


3.9.2.2 Alternative A: No Action 

Under the Alternative A, seasonal ice roads and pads (and associated water withdrawals) could continue to occur 
in the analysis area to support oil and gas exploration, and effects from the existing gravel infrastructure in the 
GMT and Alpine oil fields would continue, as described in Section 3.9.1, Affected Environment. 


3.9.2.3 Alternative B: Proponent’s Project 


3.9.2.3.1 Direct Loss and Alteration of Wetlands* 

Project activities that would permanently remove or alter wetlands and wetland function are the placement of 
gravel fill, excavation for the CFWR, and gravel mining. Under Alternative B, 605.0 acres of wetlands would be 
lost due to gravel fill or excavation. Another 30.1 acres of multi-season ice pads (lasting more than | full year in a 
single location) would be considered temporary fill under the CWA and would be subject to USACE jurisdiction. 
Some single season overburden ice pads at the mine site may be converted to multi-season ice pads; that 
determination would be made at the application stage. Effects would be similar to those of ice infrastructure and 
thus are discussed with that topic in the EIS (in Section 3.9.2.3.2, Direct Vegetation Damage and Soil 
Compaction). Tables E.9.2 and E.9.3 in Appendix E.9 detail the types of wetlands that would be filled by action 
alternative. Approximately 0.4 acre of riverine wetlands would be filled by the Project boat ramps. VSMs would 
fill a total of 0.8 acre of wetlands and WOUS over the length of the pipeline. 


The placement of gravel fill in wetlands results in impacts to overall water quality by reducing wetland functions 
through the disruption of their ability to filter nutrients, reduce sedimentation, store water, and slow hydrological 
inputs. (A detailed evaluation of impacts to water quality can be found in CPAI’s USACE Section 404 
Compensatory Mitigation Plan, Appendix I.4.) The direct fill would occur in no more than 0.2% of any of the five 
(10-digit) HUCs in which the fill would occur (Appendix E.9, Table E.9.4). Schueler et al. (2009) reported a 
correlation between the increase of impervious cover and a decrease in various watershed functions based on 
wetland and waterbody characteristics (geomorphology, habitat, water quality, water level fluctuation in wetlands, 
benthic macroinvertebrates, and fish). For the EIS analysis, impervious cover was used as a proxy for gravel fill 
since both impervious cover and gravel fill decrease the infiltration rate of precipitation and increase surface 
runoff in a watershed. Wetland conditions in watersheds with less than 5% cover by impervious surfaces are good 
(i.e., close to reference conditions, which were defined as the average condition of the three least impaired 
wetlands; Hicks and Larson 1997). Wetland conditions in watersheds with more than 20% cover by impervious 
surfaces were moderately to severely impaired. 


_ The proposed development would result in the loss of wetlands and vegetation that can provide carbon 

_ sequestration from the direct fill in and excavation of wetlands and vegetation (619.8 total acres). (Note: The 

_ temporal lag of wetlands to resume carbon sequestration after abandonment and reclamation of the Project isnot | 
_ accounted for in this calculation.) The calculation’? is as follows and assumes a carbon sequestration rate between | 
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19 to 603 gC 4,046.86 m2 
= (=| * | —~————_| * (619.8 acres of wetlands) * (30 years) 


1 m2 1 acre 


_ = 1,429,698,982 to 45,374,130,849 grams of carbon not sequestered due to the Project’s impacts 
_ to wetlands and vegetation 


: = 1,576 to 50,016 U.S. tons of carbon not sequestered due to the Project’s impacts to wetlands 
_ and vegetation 


The Project’s mine site reclamation plan is provided in Appendix D.2, Willow Mine Site Mining and Reclamation 
Plan. After mining has ceased, the pits would fill with water from ground or surface water, or from permafrost 
melt, and thus existing wetlands would be converted to lacustrine. Work in wetlands would be minimized to the 
extent possible; however, because of the prevalence of wetlands in the analysis area, some fill or excavation 
would occur in wetlands. 


Excavation would permanently change the thermal regime of the underlying soils and change wetland 
composition. In addition, some flows over the tundra from the mine pits to the Ublutuoch (Tinmiaqsiugvik) River 
are expected. After mining has ceased, the mine pit is expected to slowly fill with water from precipitation and 
snowmelt. After approximately 10 years, the pit would be full and could crest the banks of the pit during periods 
of high sheet flow (expected at only at spring runoff). The mine pit would have perimeter berms to provide 
thermal stability (described in Section 3.4.2.3.1). Each mine cell would have a low point in the mine perimeter 
berm (Appendix D.2, Figure 3) that would allow drainage from the pit at high water. Although the mine pits 
would not be connected to adjacent streams, water from the pits could flow over the tundra to the Ublutuoch 
(Tinmiaqsiugvik) River during spring breakup. Such maximum flows would occur once per year during spring 
breakup; significant releases are not expected during other times of the year. Summer releases would be 
infrequent or insignificant due to low summer precipitation on the North Slope. Both runoff areas consist of 
undisturbed tundra. Based on the volume of runoff and the gradient of the runoff area, surface erosion between the 
mine pits and the stream would occur. The flow would likely erode a channel in the tundra, which could lead to 
permafrost erosion and sediment transport. Wetland composition would change in the runoff areas due to erosion 
and a change in the thermal regime. 


_ LSs and ROPs requiring exceptions for Alternative B include ROPs A-5 and E-2 and LSs K-1 and K-2. Under 

_ ROP A-5, Alternative B could include some equipment refueling and/or fuel storage within 500 feet of a 

_ floodplain or waterbody. Any spills of contaminants within 500 feet of a floodplain or waterbody could directly 

_ affect wetland functions such as wildlife habitat and biogeochemical cycling. Under ROP E-2, Alternative B 

_ would include essential road and pipeline crossings of fish-bearing waterbodies and freshwater access 
_ infrastructure within 500 feet of fish bearing lakes (0.2 mile of gravel road, 1.7 miles of pipelines, and 2.2 acres of | 
_ gravel infrastructure). Fill material for road and pipeline crossings within 500 feet of waterbodies could create 

_ sedimentation in waterbodies and effect fish habitat and biogeochemical cycling. Fill material near waterbodies 

_ for road and pipeline crossings could also impact the hydrology function through flow path constriction. With LS 
_K-1, Alternative B would include essential road and pipeline crossings of Judy (Igalliqpik) Creek and Fish Creek, 

_ including valve pads and boat ramps. River setbacks minimize impacts to wetland and waterbody hydrology, 
biogeochemical cycling, and wildlife habitat functions. Road and pipeline crossings of Judy (Igalliqpik) Creek 

_ and Fish Creek have the potential to disrupt natural flow patterns, disrupt natural functions, change water quality, 

_ impact fish spawning, and create sedimentation. Under LS K-2, Alternative B would include a CFWR and 

_ associated water source access infrastructure within 0.25 mile of Lake M0015, an identified deepwater. 

_ Constructing water source access infrastructure close to Lake M0015 has the potential to introduce sedimentation 

_ and impact water quality, impact hydrology functions due to reduced water input, result in loss or change to 


3.9.2.3.2 Direct Vegetation Damage and Soil Compaction 


Project activities that would damage vegetation or compact soils are the construction of ice infrastructure and off- 
road travel. 


Approximately 4,557.3 acres of vegetation damage could occur from ice infrastructure (e.g., ice roads, ice pads) 
for Alternative B (Appendix E.9, Table E.9.5). Of those acres of vegetation damage, 30.0 acres would be from 
multi-season ice pads and could have a longer duration of effects than single-season ice infrastructure. (Some 
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single season overburden ice pads at the mine site may be converted to multi-season ice pads; that determination 
would be made at the application stage.) Ice infrastructure would potentially damage vegetation by freezing plant 
tissues, physically damaging plant structures, and causing stress that delays plant development. Delayed plant 
development can modify vegetation (decrease plant size and cover) in the long term and lead to visible traces on 
the tundra surface (Guyer and Keating 2005). Effects from ice roads are amplified by repeated use of the same 
route over multiple seasons (Yokel, Huebner et al. 2007). Ice pads used for multiple seasons allow less time 
during the growing season for vegetation to recover. The degree of saturation is a key factor in mitigating effects 
from ice infrastructure; ice roads that cross wetter vegetation result in fewer effects than ice roads that cross drier 
vegetation (Felix and Raynolds 1989; Yokel, Huebner et al. 2007; Yokel and Ver Hoef 2014). Flooded and wet 
tundra wetlands generally exhibit few or no effects from ice road construction (Felix and Raynolds 1989; Yokel, 
Huebner et al. 2007; Yokel and Ver Hoef 2014), while some areas of moist tundra still show signs of disturbance 
after 12 years (Yokel and Ver Hoef 2014). Flooded and wet tundra wetlands reach sufficient frost depth and soil 
temperatures more rapidly before the ice road season begins, protecting underlying vegetation. Moist tundra 
would likely show signs of disturbance after 12 years of the last multi-season ice road being built. Effects on 
sensitive vegetation would be mitigated by using ROPs for routing and constructing ice roads in accordance with 
NSB requirements (NSB Code 19.50.030(J), and 19.60.040(O)). 


The effects of ice infrastructure on soil are not as severe as they are on plants. Typically, little change in the soil 
thaw depth and compaction of soil result from ice road construction (BLM 2012c; Walker and Everett 1987; 
Yokel, Huebner et al. 2007; Yokel and Ver Hoef 2014). 


Off-road travel would likely occur in rare instances during emergencies (i.e., vehicle overturns off an 
embankment). Effects to vegetation and soil from off-road travel vary by season of travel and the size of the 
vehicle. Off-road travel in the winter by any size vehicle can directly affect shrubs such as diamond-leaf willow, 
which have a substantial proportion of branches and live tissue remaining above the snow that can be broken. 
The degree of effects depends on 1) the wetland class, 2) the degree to which the wetland is inundated, 3) the 
number of passes by the off-road vehicle, 4) the size/type of the vehicle, and 5) depth of protective snow cover. 
Off-road travel in winter on drier tundra is more likely to damage wetlands than travel on flooded tundra because 
of soil compaction and root wad disturbance. 


Winter off-road travel would be expected to result in low to moderate disturbances of tundra vegetation, which 
would recover within 3 to 5 years. As defined in Roth et al. (2004), low tundra disturbance due to off-road travel 
is a< 25% decrease in vegetation or shrub cover and < 5% exposed soil visible, where the vehicle trail is evident 
only within its tracks. Moderate tundra disturbance is a 25% to 50% decrease in vegetation or shrub cover and/or 
5% to 15% exposed soil visible, where the vehicle trail may appear wetter than the surrounding area. 


Areas affected by off-road vehicles in the summer typically recover to near their original state within 10 years or 
less on the North Slope, if the organic mat (the upper layer of plant material in which plants grow and form a mat 
of roots above mineral soil) remains unbroken (Abele, Brown et al. 1984). Unlike winter off-road travel, summer 
off-road travel compacts saturated soils in wet tundra more than in dry tundra. In general, recovery begins 
approximately 3 years after the initial traffic impact (Abele, Brown et al. 1984). 


3.9.2.3.3 Indirect Change in Wetland Composition* 


Project activities that could change wetland composition are construction and the use of gravel infrastructure (and 
associated dust, gravel spray, thermokarsting, impoundments, changes in surface flow, and increased vectors for 
invasive species introduction) and water withdrawals (and associated changes in water quantity). Several factors 
could contribute to changes in wetland composition: changes in soil composition, changes in vegetation patterns, 
changes in local hydrologic systems, and increased mechanisms for introduction or dispersal of invasive species. 
Each of these effects is discussed below. Effects would generally occur close to gravel fill, potentially both up- 
and downgradient of the fill (described below). 


Dust and gravel spray would be generated during gravel placement and compaction, snow clearing, with vehicle 
traffic, and equipment operations on gravel roads and pads. Dust control measures would be implemented to 
reduce deposition of dust on vegetation or snow and to minimize impacts to WOUS; the Project’s Dust Control 
Plan is provided in Appendix I.3, Dust Control Plan. Even with dust control measures in place, dust from traffic 
throughout the life of the Project (approximately 30 years) would accumulate adjacent to roads and pads. The area 
of deposition by airborne dust is called the dust shadow. Within the shadow, deposited dust overlays and 
potentially smothers vegetation before eventually being incorporated into the native soil and altering the soil 
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composition. Road dust has the greatest effect within 35 feet of a road, but deposition may occur over a broader 
area. Roughly 95% of dust settles within 328 feet (100 m) from a road surface (Myers-Smith, Arnesenm et al. 
2006; Walker and Everett 1987). 


Dust deposited on snowdrifts decreases their albedo, leading to earlier melting (Auerbach, Walker et al. 1997; 
Klinger, Walker et al. 1983) and increased local soil moisture levels in the spring (Brown, Brockett et al. 1984), 
which can result in early green-up (Walker and Everett 1987). Dust shadows typically decrease nutrient levels in 
soils (Auerbach, Walker et al. 1997), decrease soil moisture, increase thaw depth, alter the active layer (the upper 
layer of soil that is churned through the freeze-thaw cycle), and contribute to thermokarst development 
(Auerbach, Walker et al. 1997; Walker and Everett 1987). Thermokarsting results from the thawing of near- 
surface ice and may be accelerated by loss of vegetation cover due to dust deposition, impoundments, or early 
snowmelt from changes in surface albedo. 


Alternative B would create a dust shadow over 3,277.1 acres of wetlands and 106.6 acres of freshwater WOUS. 
The dust shadow would occur in no more than 1.0% of any of the six HUCs in which the effects would occur. 
Tables E.9.6 and E.9.7 in Appendix E.9 detail the effects by wetland type and watershed. 


The physical and chemical effects from dust deposition on tundra from gravel infrastructure may reduce 
photosynthesis or change the soil pH and thus could cause vegetation mortality (Walker 1987) or a reduction in 
vegetation biomass (Auerbach, Walker et al. 1997). Additionally, the change in albedo from the dust shadow 
could result in the early green-up of plants (Walker 1987), increased grass and sedge composition (Auerbach, 
Walker et al. 1997), and decreased sphagnum and other mosses and lichens (Everett 1980; Walker 1987) close to 
gravel infrastructure. 


Snow accumulations downwind of the raised roads and pads would insulate soils, lessening changes in winter soil 
temperature, and could increase standing water as the snow melts in late spring or early summer. This could cause 
subsidence adjacent to gravel fill. Plowing may cause increased snowdrift accumulation on the downwind side of 
roads, as well as adjacent to roads and pads due to blocked windswept snow. Although snowbanks adjacent to 
gravel roads with heavy winter traffic may be several times deeper than the average snowpack from drifting or 
plowing, these areas are often the first areas to melt, due to the albedo effect of dust on snow (Klinger, Walker et 
al. 1983). The deeper snow depth restricts the seasonal frost penetration, and the earlier thaw increases heat 
absorption, which results in a compounding effect of a deeper active layer. 


Gravel infrastructure and culverts could alter surface flow and result in ponded water upgradient of the structure 
(Section 3.8, Water Resources); this could induce subsidence, particularly as permafrost temperatures increase 
with climate change. An increase in water impoundments could delay plant growth or contribute to conversion of 
vegetated tundra to lakes if the impoundments become permanent (Jorgenson and Joyce 1994). The increased 
surface water depth and duration of inundation on the upgradient side of gravel fill areas could transform the 
vegetation community composition into wetter tundra types and thus increase grass and sedge cover and decrease 
shrub cover. It could also lead to plant mortality if the increased inundation becomes permanent and a potential 
waterbody is created (Walker 1987). During spring snowmelt, impoundments could occur on the upgradient side 
of gravel fill, and natural drainage patterns could be interrupted on the downgradient side of fill. The effects may 
include decreased soil moisture and subsequent changes in vegetation communities, such as an increase in shrub 
cover and a decrease in grass and sedge cover as well as conversion from a wetland to upland. 


Water withdrawals from lakes also may indirectly affect adjacent wetlands by reducing the amount of water 
available to the wetland community. However, if sufficient recharge occurs in the spring, there would be no 
effects to wetlands and waterbodies. Because the CFWR is not expected to substantially change water levels in 
Lake M0015 or Willow Creek 3 (as described in Section 3.8.2.3.6, Water Withdrawal and Diversion), water 
diversion to the CFWR is not expected to indirectly affect adjacent wetlands or reduce the amount of water 
available to the wetland community. 


| RESSenRgIN aT RINE rake fsse a eres rere ee ee ee E 


The Project would increase mechanisms for invasive species introduction or dispersal to the Project area. CPAI 

_ would use vehicle wash stations for the Project. Existing indoor wash bay facilities are located in Deadhorse, 

_ Prudhoe Bay, Kuparuk, and Alpine. Each bay could potentially be used by CPAI or its contractors to ensure that 
_ vehicles that have driven the haul road are washed prior to entry into the NPR-A during ice road season. 

_ Temporary indoor or outdoor vehicle washing facilities would be constructed as needed to provide additional 

_ capacity for vehicle washing. Outside of ice road season, there would be no vehicle traffic between Kuparuk and 
_ the NPR-A. CPAI would follow an Invasive Species Monitoring Control Plan (currently in draft) for vehicle 
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washing practices and for invasive species monitoring. Additionally, boat ramps would increase mechanisms for 
_ Invasive species introduction or dispersal to the Project area by increasing access for people to travel to areas 
__ Previously less accessible. Established invasive species could alter existing wetland types and functions. 


Suggested mitigation measures from cooperating agency and public comments on the Draft Supplemental EIS 

_ would reduce impacts to wetlands and vegetation. Under cooperating agency suggested mitigation measures, 

_ providing time between development to observe impacts can provide valuable data to enact an adaptive 

| management plan to reduce future impacts. Constructing BT5 three years after construction of the Project’s other 
_ three drill sites would allow for observation of the Project’s impacts and changes to environmental baseline 

| conditions and the ability to implement an adaptive management plan prior to the construction of the fourth drill 

i Site. 


_ Implementing waste management plans with set cleanup intervals ensures waste would be disposed of properly 
_ and in a timely manner, preventing waste and debris from being distributed across wetlands and undisturbed 

_ areas. Implementing an adaptive management plan that addresses unanticipated surface water flow blockages, 

_ floodplain impacts, and potential thawing and thermokarsting would reduce impacts to wetlands and vegetation 
_ by providing methods for detecting and correcting issues before further environmental degradation occurs. 

_ Collecting stage monitoring data for Willow Creek 3 and Lake M0015 would ensure adequate water levels are 

_ maintained in natural waterbodies adjacent to the CFWR. 


Monitoring will be important for detecting impacts early on and implementing an adaptive management plan 
including monitoring water quality, permafrost, and vegetation near hydraulic fracturing and deep injection wells 
_ and along ice road footprints. Periodic testing for contamination in wetlands would reduce impacts to wetlands 

: and vegetation for subsistence activities. Actively monitoring for pollution and implementing an adaptive 

| management plan to address found contamination ensures impacts would be found early and addressed to limit 

_ impacts to wetlands and vegetation. Monitoring for contamination at BT2 would ensure contamination from this 
_ site would be caught and addressed quickly. 


: Involving the community of Nuiqsut with development of studies would provide local involvement in 
_ development of resources while protecting wetlands and vegetation important for subsistence activities and 
_ community wellbeing. 


| Suggested mitigation measures from public comments on the Draft Supplemental EIS for Alternative B include 
_ monitoring for invasive species that have the potential to be spread to wetlands and vegetation from equipment 

_ and fill material. Providing BLM as-built GIS records to assess impacts from ice road alignment, ice pads, and 

_ snow infrastructure would help minimize impacts to soils and vegetation. Limiting off-road travel and designing 
_ ice road alignments to avoid sensitive tundra types would further protect wetland vegetation and waterbodies. 


The mitigation measure that would require CPAI to use a carbon offset program would involve reforestation of 

_ land (as opposed to the preservation of existing forestland) would restore historic ecosystem functions in areas 

_ where trees have been logged, burned, or otherwise destroyed. CPAI would offset 50% of the projected net GHG 
_ emissions associated with the Project. As climate change is a global impact, carbon offsets in the Lower 48 would 
_ contribute to GHG reduction. 


3.9.2.4 Alternative C: Disconnected Infield Roads* 

Effects under Alternative C would be similar to those described under Alternative B, with the following 
differences. Alternative C would have 136.5 more acres of wetland loss since there would be a second airstrip and 
camp located near BT2, and a larger mine site footprint (Appendix E.9, Table E.9.2). Alternative C would also 
require a 3.6-mile-long annual ice road required for the life of the Project (approximately 30 years) and have 
1,050.7 acres more total ice infrastructure than Alternative B (Appendix E.9, Table E.9.5), which would increase 
the duration and severity of vegetation damage and soil compaction. Alternative C would have one fewer bridge 
crossing, thus fill 0.6 fewer acre of riverine wetlands than Alternative B. There would be 251.9 MG more of 
freshwater used. VSMs would fill a total of 0.8 acre of wetlands and WOUS over the length of the pipeline. 
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Alternative C would remove potential carbon sequestration capacity ranging from 1,734,876,741 to 
 55,059,509,215 grams of carbon (1,912 to 60,693 U.S. tons of carbon). This range would result in the potential 
_ loss of carbon sequestration of 336 to 10,677 U.S. tons of carbon more than Alternative B. 
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_ Alternative C would require the same exceptions from existing LSs and ROPs as Alternative B, including ROPs_ 
A-5 and E-2 and LSs K-1 and K-2. Under ROP A-5, Alternative C would have similar refueling operations within 
_ 500 feet of a floodplain or waterbody due to the location of some Project activity. Under ROP E-2, Alternative C 
_ would include essential road and pipeline crossings of fish-bearing waterbodies and freshwater access 
_ infrastructure within 500 feet of fish-bearing lakes (4.0 acres of gravel infrastructure, 0.2 mile of gravel roads, and 

_ 1.9 miles of pipelines). Under LS K-1, Alternative C would include essential road and pipeline crossings of Judy 
_ (Iqalliqpik) Creek and Fish Creek, including valve pads. Under LS K-2, Alternative C would include a CFWR 

_ and associated water source access infrastructure within 0.25 mile of Lake M0015, an identified deepwater lake. 


Mitigation measures by cooperating agencies and through public comments would be the same under Alternative 


3.9.2.5. Alternative D: Disconnected Access* 

Effects under Alternative D would be similar to those described under Alternative B, with the following 
differences. Alternative D would have 72.3 more acres of wetland loss with a larger mine site footprint (Appendix 
E.9, Table E.9.2). However, Alternative D would also require one additional season of ice roads and water 
withdrawal during construction, as well as the longest (12.5 miles) annual ice road required for the life of the 
Project (approximately 30 years), which would increase the duration and severity of vegetation damage and soil 
compaction. Approximately 2,607.5 more acres would be covered by ice infrastructure than Alternative B, which 
would damage more vegetation and compress more soils than Alternative B. Alternative D would have one fewer 
bridge crossing than Alternative B but would have 0.2 fewer acre of fill in riverine wetlands than Alternative B 
(0.9 acre total). Alternative D would have the same impacts from multi-season ice pad impacts as Alternative B; 
there would be 623.9 MG more of freshwater use. VSMs would fill a total of 0.9 acre of wetlands and WOUS 
over the length of the pipeline. 
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| Alternative D would remove potential carbon sequestration capacity ranging from 1,589,323,328 to 
- 50,440,103,509 grams of carbon (1,752 to 55,601 U.S. tons of carbon). This range would result in the potential 
_ loss of carbon sequestration of 176 to 5,585 U.S. tons of carbon more than Alternative B. 


_ Alternative D would require the same exceptions from existing LSs and ROPs as Alternative B, including ROPs_ 
_ A-5 and E-2 and LSs K-1 and K-2. Under ROP A-5, Alternative D would have similar refueling operations within 
_ 500 feet of a floodplain or waterbody due to the location of some Project activity. Under ROP E-2, Alternative D | 
_ would include essential road and pipeline crossings of fish-bearing waterbodies and freshwater access 
_ infrastructure within 500 feet of fish bearing lakes (2.9 acres of gravel infrastructure, 0.2 mile of gravel roads, and 
_ 1.7 miles of pipelines). Under LS K-1, Alternative D would include essential road and pipeline crossings of Judy 
| (Igalliqpik) Creek and Fish Creek, including valve pads. Under LS K-2, Alternative D would include a CFWR 

_ and associated water source access infrastructure within 0.25 mile of Lake M0015, an identified deepwater lake. 


| Mitigation measures by cooperating agencies and through public comments would be the same under Alternative 
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NS aie E Be 7 full eee of the Willow reservoir with up to four drill site pads (initially three, 
_ with decision deferred on the fourth) , recognizing that a decision regarding approval of BT5 would not be made 
_ in the Willow MDP ROD resulting from this Supplemental EIS and would require any appropriate additional 

_ analysis and a separate future decision. 


: Effects under Alternative E would be similar to those described under Alternative B, with the following 

_ differences. Alternative E would have 74.9 acres less of permanent wetland loss (Appendix E.9, Table E.9.2). 
Alternative E would have 530.5 less acres of ice infrastructure than Alternative B over the life of the Project 

_ (approximately 30 years), reducing the incidence of vegetation damage and soil compaction. This alternative 

_ would include one fewer bridge crossing than Alternative B and would have the same acres of riverine wetland 

_ fill than Alternative B (1.1 acres total). Alternative E would include the same 30.0 acres of multi-season ice pads 
_ to support Project construction but would use 183.7 MG less of freshwater. VSMs would fill a total of 0.8 acre of 
_ wetlands and WOUS over the length of the pipeline. Alternative E would not include excavation of a CFWR, but | 
_ it would install 96 VSMs below OHW to support freshwater intake piping at 5 lakes throughout the Project area 
(not included under Alternatives B, C, and D). 
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_ In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis. | 
_ that assumes approval of BTS and evaluates BT5 analysis assuming the earliest possible construction start date 
_ (Year 7). This is assumed to be the most impactful scenario under Alternative E because it includes BTS and 

_ would have the most overlap between the construction of BTS and drilling phases at BT1, BT2, and BT3. If BTS 

_ construction is deferred beyond Year 7, the anticipated impacts related to BT5 would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. 


| Alternative E would remove potential carbon sequestration ranging from 1,253,466,323 to 39,781,062,767 grams 
_ of carbon (1,382 to 43,851 U.S. tons of carbon). This range would result in the potential loss of carbon 
_ sequestration of 194 to 6,165 U.S. tons of carbon less than Alternative B. 


_ Alternative E would require the same exceptions from existing LSs and ROPs as Alternative B, including ROPs 
_ A-5 and E-2 and LSs K-1 and K-2. Under ROP A-5, Alternative E would have similar refueling operations within 
500 feet of a floodplain or waterbody due to the location of some Project activity. Under ROP E-2, Alternative E 
_ would include essential road and pipeline crossings of fish-bearing waterbodies and freshwater access 
_ infrastructure within 500 feet of fish bearing lakes (7.3 acres of gravel infrastructure, 0.1 mile of gravel roads, and | 
_ 3.0 miles of pipelines). Under LS K-1, Alternative E would include essential road and pipeline crossings of Judy 
_ (Igalliqpik) Creek and Fish Creek, including valve pads and boat ramps. It would also include water source access 
_ pads at Lakes M0012, Lake M1523A, and Lake M0235 within the Judy (Iqalliqpik) Creek and Fish Creek LS K-1 
_ setback. Under LS K-2, Alternative E would also include a water source access pad within 0.25 mile of Lake 
/ M0015, an identified deepwater lake. 


| Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized : 
_ for construction, though a fourth drill site pad (BTS) may be authorized at a later time. Alternative E includes all 
_ four drill site pads for analysis to identify the most significant impact case. 


Mitigation measures for Alternative E do not include monitoring of Willow Creek 3 and Lake M0015 as a CFWR 
_ would not be constructed for this alternative. The remaining mitigation measures would be the same as other : 
_ Alternatives. 


3.9.2.7 Module Delivery Option 1: Atigaru Point Module Transfer Island 


3.9.2.7.1_ Direct Loss and Alteration of Wetlands 

Option | would fill 12.8 acres of marine WOUS, approximately 1.9 miles offshore of Atigaru Point at its closest 
point (though the sea ice road would be 2.4 miles). Although the MTI would be decommissioned within 5 years of 
construction, fill would not be removed. The island is expected to be reshaped by waves and ice and resemble a 
natural barrier island within 10 to 20 years (more details in Section 3.8.2.7, Module Delivery Option 1: Atigaru 
Point Module Transfer Island). 


3.9.2.7.2 Direct Vegetation Damage and Soil Compaction 


Option 1 would have 859.6 acres of freshwater ice roads and ice pads that could damage vegetation and compact 
soil (Appendix E.9, Table E.9.5); effects of ice roads are described under Alternative B. Option 1 would have 
30.0 acres of multi-season ice pads. 


3.9.2.7.3 Indirect Change in Wetland Composition 
Option | would withdrawal 307.9 MG of water from lakes, which may indirectly affect adjacent wetlands by 


reducing the amount of water available to the wetland community. 


3.9.2.8 Module Delivery Option 2: Point Lonely Module Transfer Island 

Option 2 would fill 13.0 acres of marine WOUS, approximately 0.6 mile offshore of Point Lonely, and have the 
same decommissioning methods and effects as Option 1. Option 2 would have 1,756.1 acres of freshwater ice 
infrastructure (896.5 more acres than Option 1) that could damage vegetation and compact soil (Appendix E.9, 
Table E.9.5). Option 2 would have the same number of acres of multi-season ice pads (30.0 acres) as Option 1. 
Option 2 would withdrawal 264.1 MG more water from lakes (572.0 MG total). 


Chapter 3.9 Wetlands and Vegetation Page 161 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


3.9.2.9 Module Delivery Option 3: Colville River Crossing 

Option 3 would not have any fill in marine WOUS; it would add 5 acres of gravel fill to existing Kuparuk roads 
and expand the existing dust shadow by 28.2 acres (Appendix E.9, Table E.9.6). This would contribute to the 
effects of dust and gravel spray described in Section 3.9.2.3.3, Indirect Change in Wetland Composition. Because 
the gravel fill would occur adjacent to existing gravel roads with existing dust shadows, the effect would be 
minor. Indirect impacts would total less than 0.1% of any affected watershed. The fill for Option 3 would occur 
over five 10-digit HUCs that range in size from 77,254 acres to 195,738.9 acres. Thus, the amount of fill for 
Option 3 is negligible when compared to the size of the HUCs in which the fill would occur. The fiil would not 
measurably increase the proportion of proposed fill in any of the 10-digit HUCs. Approximately 666.6 acres of 
vegetation damage could occur from ice infrastructure (Appendix E.9, Table E.9.5) and 257.2 MG of water would 
be withdrawn from area lakes. 


Because there would be no fill in marine or freshwater WOUS, only 5.0 acres of gravel fill in wetlands, and the 
least acres of ice infrastructure of any of the module delivery options, effects to wetlands and vegetation from 
Option 3 would be substantially less than Options | or 2. 


3.9.2.10 Spills and Other Accidental Releases 

Although oil spills and other accidental releases are not a planned activity of the Project under any alternative, 
effects to water resources should a spill occur are discussed here. Chapter 4.0, Spill Risk Assessment, describes the 
likelihood, types, and sizes of spills that could occur and provides context for spills that have occurred on the 
North Slope. 


Under all action alternatives, spills and other accidental releases could occur. Spills associated with the discharge 
of oil from leaking wellheads, facility piping, process piping, or ASTs would likely be contained to, and cleaned 
up on, gravel pads or their immediate fringes. These types of spills would be unlikely to affect the tundra or 
waterbodies adjacent to facilities or structures. Spills not on gravel infrastructure would likely extend to the area 
immediately adjacent to a facility or structure where the spill occurred and could result in direct mortality of 
vegetation. 


In the very unlikely event that a reservoir blowout occurred at one of the drill sites (likelihood approaching zero, 
as described in Chapter 4.0), the extent of the accidental release could be much larger and could distribute an 
aerial mist of oil over tundra vegetation as described in Chapter 4.0. A blowout could reach nearby freshwater 
lakes and stream channels. However, a reservoir blowout is unlikely to reach Harrison Bay due to the distance to 
the drill sites and the sinuous nature of the streams in the area (CPAI 201 8a). 


Effects of potential spills on wetlands and vegetation would vary by season, vegetation type, and substance 
spilled. Winter spills would have a lesser effect because cleanup is easier (NRC 2003). Oil, diesel fuel, and 
seawater spills on nonfrozen plants or soil would have effects that could potentially last many years. Even a 
moderate concentration of oil (about 12 liters per square meter) is enough to kill most plant species (Walker 
1987). Saltwater spills can be toxic to many plant species, long lasting, and cause physiological stress, including 
leaf deterioration and deleafing (Simmons 1983). Documented effects to vegetation have varied by plant species 
and by the hydrology of a particular site: wetter sites recover more rapidly and show less stress. Willow species 
and mountain avens have a lower tolerance for salt and are more affected, while grasses and sedges are less 
affected (Simmons 1983). 


3.9.3 Unavoidable Adverse, Irretrievable, and Irreversible Effects 

Some loss of wetlands and vegetation would be unavoidable. The function associated with those wetlands would 
be irretrievably lost throughout the life of the Project (approximately 30 years) until restoration is complete. Prior 
to final abandonment, land used for infrastructure is expected to be reclaimed, however, if reclamation did not 
occur, including the removal of gravel fill, the loss would be irreversible. The loss would not be irreversible if 
restoration occurred, which would also reduce impacts to the long-term sustainability of wetland function in the 
fill footprint. Water impoundments due to impacts to permafrost from gravel mining and the CFWR (under 
Alternatives B, C, and D) would be irreversible because the mine pit and the reservoir would fill with water and 
would permanently change the thermal regime of the underlying soils. 


The alteration of marine WOUS would also be irreversible because even if the MTI is abandoned and reshaped, it 
would still exist. 
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3.10 Fish 

The analysis area for fish includes aquatic habitats adjacent to and downstream of Project infrastructure and 
nearshore marine waters from Point Lonely to Oliktok Point in the Beaufort Sea (Figure 3.10.1). The main 
freshwater drainages in the Willow area are the Kalikpik River, Fish Creek, Judy (Igalliqpik) Creek, Judy 
(Kayyaaq) Creek, and the Ublutuoch (Tinmiaqsiugvik) River; the main drainages in the eastern analysis area are 
the Colville River, the Itkillik River, and several smaller tributaries of the Colville River or coastal streams that 
drain to the Beaufort Sea. The temporal scale for construction-related impacts is the duration of construction 
activities. The temporal scale for operational impacts is the life of the Project (approximately 30 years) or until 
reclamation is complete. Reclamation of onshore areas can take many years, depending on the tundra damage. 

If reclamation of onshore gravel fill did not occur, impacts from that fill would be permanent. Marine substrates 
that would be screeded would return to pre-screeding condition in approximately one season. After abandonment 
of the MTI, the island is expected to be reshaped by waves and ice and resemble a natural barrier island within 10 
to 20 years (more details in Section 3.8.2.7, Module Delivery Option 1: Atigaru Point Module Transfer Island). 


3.10.1 Affected Environment 


3.10.1.1 Freshwater* 

Freshwater fish habitats in the Willow area are generally representative of habitats across the ACP. Streams are 
generally low gradient and slow moving (Jones, Grosse et al. 2022). Large rivers and main streams are typically 
characterized by unstable banks and substrates dominated by shifting sand, silt, and isolated areas of gravel (CPAI 
2018a). Smaller streams and creeks are characterized by incised peat channels, submerged aquatic vegetation, and 
pools connected by shallow riffles (CPAI 2018a). Gravel beds occur more commonly in the Ublutuoch 
(Tinmiaqsiugvik) River and streams east of the Colville River. Aside from the major stream corridors (Colville 
and Itkillik rivers), a complex network of lakes and small streams dominates the aquatic habitat. Habitat suitable 
to support fish during winter is limited. The only streams with overwintering fish habitat that would intersect the 
Project are the Ublutuoch (Tinmiaqsiugvik) and Colville rivers (Morris 2003; Figure 3.10.1); more details on 
these streams are provided below. Most streams that would intersect the Project are shallow and likely freeze to 
the bottom during winter. Surface water typically freezes during September and thaws in late May to June. Peak 
annual flow is from snowmelt during spring breakup, when large expanses across the ACP become inundated by 
water. Summer flows typically decline, with some streams becoming intermittent by mid- to late summer. Flows 
often increase in late summer due to rain events, which allows fish a final opportunity to move to wintering areas 
(Johaneman, Arp et al. 2020). Surface flow connectivity is needed for fish to access important rearing, feeding, 
spawning, and overwintering habitats. Existing conditions in the Colville River and the marine area near Oliktok 
Point are described in Section 3.8 (Water Resources). As described in Section 3.2 (Climate and Climate Change), 
climate change is occurring, and precipitation levels are projected to increase. A concurrent increase in 
evapotranspiration may result in a net loss in surface water by the end of the summer. Increases in winter 
precipitation may affect lake recharge and peak snowmelt runoff in rivers and streams (Arp and Whitman 2022). 


Existing development and infrastructure in the analysis area occur from several oil and gas developments (GMT, 
Alpine, Nuna, Oooguruk, and Kuparuk) and the community of Nuiqsut (Gadeke, Arp et al. 2022). More gravel 
infrastructure occurs on the east side of the Colville River, where there are roads, mine sites, airstrips, reservoirs, 
pipelines, processing facilities, a dock (Oliktok Dock), and a seawater treatment facility. On the west side of the 
river, gravel infrastructure is focused in the lower reaches of the Ublutuoch (Tinmiagsiugvik) River and Fish 
(Iqalliqpik) Creek basins and in the CRD (Figure 3.10.1). This existing infrastructure and development activities 
(traffic, drilling, processing, etc.) contribute dust, sediment, noise, and the potential for spills to surrounding 
waterbodies. Seasonal ice infrastructure and associated water withdrawal occur annually to support oil and gas 
exploration. The freshwater and marine areas are used for subsistence and research and have a relatively minor 
amount of associated boat, foot, air, and off-road vehicle traffic. 


Fish are widely distributed throughout the network of lakes, ponds, alluvial and beaded streams, and adjacent 
wetlands (Armstrong 1994; Moulton 2002; Woodward-Clyde Consultants 1983). Most common fish species are 
Arctic grayling, broad whitefish, burbot, least cisco, Arctic cisco, Arctic flounder, round whitefish, humpback 
whitefish, and ninespine stickleback. A comprehensive list of the 24 fish species documented in the analysis area 
and their life history characteristics is provided in Table 3.10.1. 


Many of these species migrate both locally and extensively between major drainages, particularly anadromous 
species, to access habitats that support various life history stages (Heim, Wipfli et al. 2015; McFarland, Morris et 
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al. 2017a; McFarland, Morris et al. 2020; McFarland, Morris, Moulton, Moulton et al. 2019; McFarland, Morris 
et al. 2021; Morris 2003). Abundant stream-lake networks are often accessible only during the open-water season 
yet provide important and complex habitats for multiple species of fish (Heim, Arp et al. 2019; McFarland, Wipfli 
et al. 2017). Robust populations of broad whitefish throughout the central and western Beaufort Sea coast are at 
least partially dependent on access to small tundra streams and associated shallow lakes during the open-water 
season for feeding; they then retreat to suitable wintering habitats each year (Morris 2000, 2003; Morris, Moulton 
et al. 2006). Recent studies on broad whitefish habitat use from stable isotope and otolith microchemistry found 
the Colville River fish employ several life history strategies, including degrees of anadromy and foraging areas 
(Leppi, Falke et al. 2022; Leppi, Rinella, Wipfli, Brown et al. 2022; Leppi, Rinella, Wipfli, and Whitman 2022). 
These studies highlight the importance of connectivity in the freshwater and nearshore marine environments for 
subsistence fish populations. Seasonal waterbody connectivity and flow regimes influence habitat accessibility 
and use (Heim 2014). Shallow, nearshore marine habitats are used by multiple age classes of forage fish and 
provide rearing and foraging habitats for other fish species and life stages (Johnson, Thedinga et al. 2010; 
Logerwell, Busby et al. 2015). 


The Colville River at Ocean Point is important habitat for spawning, rearing, and migration of anadromous fish 
species (Morris 2003 Figure 3.10.1). Overwintering habitat depicted in Figure 3.10.1 was derived from Morris 
(2003) and may overestimate overwintering habitat in some areas. Channel conditions and thus aquatic habitat at 
Ocean Point are different than both upstream and downstream reaches in that the active channel at Ocean Point is 
narrow, the banks are more steeply incised, and few if any channel braids occur in winter. Recent analysis of 
suitable broad whitefish spawning habitat also identifies Ocean Point as potential spawning habitat based on 
substrate type or as a pre-spawning staging area requiring further investigation (Leppi, Falke et al. 2022). 


Table 3.10.1. Fish Species that Use the Analysis Area* 
Family or Common Name Scientific Name Habitat Use Wintering Habitat 


Subfamily 


Esocids Northern pike Esox lucius Freshwater _|Freshwater lakes and streams 
Mudminnows |Alaska blackfish* Dallia pectoralis Freshwater [Freshwater lakes and streams 
Smelts Capelin Mallotus villosus Marine Marine 
Smelts Rainbow smelt Osmerus mordax Anadromous |Marine and brackish waters 
Salmonids _|Arctic cisco Coregonus autumnalis_|Anadromous |Freshwater lakes and streams, brackish waters 
Salmonids _|Bering cisco Coregonus laurettae __|Anadromous |Brackish waters and river mouths 
Salmonids Broad whitefish? Coregonus nasus Anadromous |Freshwater lakes and streams 
Salmonids _|Humpback whitefish |Coregonus pidschian__|Anadromous |Freshwater lakes and streams 
Salmonids _|Least cisco? Coregonus sardinella _|Anadromous |Freshwater lakes and streams 
Salmonids Round whitefish? Prosopium Freshwater |Freshwater lakes and streams 
cylindraceum 
Salmonids _|Arctic grayling? Thymallus arcticus Freshwater _|Freshwater lakes and streams 
Salmonids Pink salmon‘ Oncorhynchus Anadromous |Freshwater streams‘ 
|gorbuscha 
Salmonids Chum salmon‘ Oncorhynchus keta Anadromous |Freshwater streams‘ 
Salmonids _|Sockeye salmon‘ Oncorhynchus nerka__|Anadromous |Freshwater streams‘ 
Salmonids Chinook salmon*® Oncorhynchus Anadromous |Freshwater streams¢ 
tshawytscha 
Salmonids Lake trout? Salvelinus namaycush _|\Freshwater _|Freshwater lakes and streams 
Salmonids Dolly Varden Salvelinus malma Anadromous |Freshwater lakes and streams 
Cods Burbot? Lota lota Freshwater _|Freshwater lakes and streams 
Cods Arctic cod® Boreogadus saida Marine Marine 
Cods Saffron cod* Eleginus gracilis Marine Marine 
Sticklebacks |Threespine Gasterosteus aculeatus |Anadromous |Freshwater lakes and streams 
stickleback 
Sticklebacks |Ninespine Pungitius pungitius Anadromous |Freshwater lakes and streams 
stickleback* 
Slimy sculpin Cottus cognatus Freshwater _|Freshwater lakes and streams | 
Fourhorn sculpin Myoxocephalus Marine [Marine and brackish waters 
uadricornis 
Sculpins [Kelp snailfish Liparis tunicatus Marine and brackish waters BE 
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Family or 
Subfamily 


Common Name Scientific Name Habitat Use Wintering Habitat 


Esox lucius Freshwater |Freshwater lakes and streams 
Liopsetta glacialis Marine Marine 


Northern pike 
Arctic flounder 


Right-eye 
flounders 


Pacific sand lance _|Ammodytes hexapterus_|Marine Marine and brackish waters 

Source: Armstrong 1994; Kinnetic Laboratories, Inc. 2018; Moulton 2002; Thorsteinson and Love 2016; Woodward-Clyde Consultants 1983 

Note: Freshwater fish use primarily freshwater habitats; however, many freshwater fish can tolerate low-salinity waters and therefore may move into nearshore 
areas as conditions allow. Anadromous fish spend a portion of their life cycle in both fresh and marine waters and may move between such habitats for 
spawning. Marine fish use primarily marine and estuarine waters. 

2 Common in freshwater lakes of the Willow area — considered resistant to changes in water quality per required operating procedure (ROP) B-2 (Moulton 
2002). 

> Common or known to occur in freshwater lakes of the Willow area — considered sensitive to changes in water quality per ROP B-2. 

© Species with designated essential fish habitat in the analysis area (Armstrong 1994). 

4 Only egg and alevin overwintering habitat; no known juvenile salmon overwintering habitat has been documented in the analysis area. 


Arctic cisco (qaaqtak) move into the CRD each fall or winter under the ice as saltwater moves up the delta 
channels (Moulton, Seavey et al. 2010). Residents of Nuiqsut fish for the species throughout the delta during early 
winter, primarily in the Nigliq Channel (within the extent of the saltwater intrusion). Because saltwater does not 
typically extend far upstream from the CRD (the documented extent of saltwater intrusion is at least 30 miles 
upstream from Harrison Bay in winter, just upstream from the Itkillik River (Arnborg, Walker et al. 1962), Arctic 
cisco are unlikely to be in the vicinity of Ocean Point during winter. Burbot (tittaaliq) fishing during winter, 
although only quantified in 2006, is focused in the mainstem of the Colville River east of the Putu Channel 
divergence (Moulton and Pausanna 2006). Summer and late fall fishing for broad whitefish is focused in the 
Nigliq Channel and the mainstem of the Colville River upstream to just below its confluence with the Itkillik 
River (Moulton and Pausanna 2006). The distribution of fishing efforts suggests that these targeted fish species 
are not common during winter farther upstream (to Ocean Point). Studies of seasonal movements of radio-tagged 
broad whitefish (Morris 2000, 2003) found that fish that moved into the Colville River in fall or winter did not 
move upstream from Ocean Point, and most wintered in a side channel of the Colville River at Ocean Point or 
downstream in reaches around the confluence with the Itkillik River. It is likely that burbot are not moving 
through Ocean Point during winter, although they are the most likely species to do so when the opportunity is 
there (i.e., flows are sufficient), especially to reach their spawning area near Umiat in late winter (Entrix 1986; 
Morris 2003). Most species aside from burbot are not feeding in the winter and tend to be fairly sedentary once 
they have reached overwintering locations. Several streams on the east side of the Colville River in the analysis 
area are anadromous (Kalubik Creek, Miluveach River, Kachemach River, Itkillik River, and one unnamed stream 
and lake complex near Ocean Point), but none contain known overwintering habitat except potentially near their 
connections to the Colville River (e.g., the Itkillik River) (Figure 3.10.1). The Itkillik River is different than other 
eastside tributaries of the lower Colville River in that it originates in the Brooks Range and thus is longer and 
drains a larger area than the other tundra rivers. It is one of the largest tributaries of the Colville River on its east 
side and likely contains some overwintering habitat near its confluence with the Colville River. 


The Ublutuoch (Tinmiaqsiugvik) River contains overwintering fish habitat from near its confluence with Fish 
(Igalliqpik) Creek upstream to approximately 0.25 mile upstream from the proposed boat ramp (Figure 3.10. 1): 
The overwintering habitat depicted in Figure 3.10.1 was derived from Morris (2003) and depth surveys by 
Moulton (2004) and may overestimate contiguous overwintering habitat in some areas (as was described for the 
Colville River). Maximum water depths in the reach (approximately 3 RMs) upstream of the boat ramp were over 
23 feet in 1999 and ranged from less than | foot to 23.6 feet (Moulton 2004). Downstream from the proposed boat 
ramp, deepwater overwintering habitat is more continuous. Overwintering habitat on the North Slope is typically 
in water at least 7 to 8 feet deep. 


“PION DOIT through D016, Infections of the ubiquitous water mold Saprolegnia parasitica were confirmed in 


multiple broad whitefish and two humpback whitefish (Sformo, Adams et al. 2017). While the mold is not 
uncommon on stressed and injured fish, these were the first confirmed infections from the Colville River. To date, | 
infections have continued to be intermittently observed. All but one of the infection cases were observed during 


_ the whitefish spawning period when the species’ protective mucous membrane can be compromised, potentially 


increasing their susceptibility to S. parasitica (Hoag 2019; Sformo, de la Bastide et al. 2021). A recent laboratory 
experiment determined that elevated temperature and reduced salinity drives higher growth rates of S. parasitica 


under lab conditions (Sformo, de la Bastide et al. 2021). However, these conditions were not present in the 


_ Colville River at the time of observed infections in fish, leading the authors to hypothesize that host susceptibility 
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: to infection may be the prominent factor contributing to an increase in S. parasitica infections in spawning fish in 
_ the Colville River, with environmental conditions playing a more secondary role (Sformo, de la Bastide et al. 


3.10.1.2 Nearshore Marine Area* 

Existing marine infrastructure in the analysis area occurs at Oliktok Point, where there is a commercial sheet-pile 
dock, shoreline armoring, and a saltwater treatment plant. In addition, Oooguruk Island, a 6-acre constructed 
gravel island with a pipeline to shore, is located near the mouth of the Colville River. Screeding occurs with 
seasonal regularity at Oliktok Dock prior to barge arrival. Near Oliktok Dock, outflow frorn the CRD and coastal 
erosion transport significant amounts of SS (Dunton, Weingartner et al. 2006). The open-water season in the 
nearshore Beaufort Sea is characterized by strong and nearly continuous wind. Nearshore habitats are highly 
turbid. 


Marine and anadromous fish species that use the nearshore marine areas in the analysis area were listed in Table 
3.10.1. Nearshore trawl surveys in Harrison Bay conducted in 2018 found a dominance of Arctic cod and 
fourhorn sculpin followed by Arctic cisco, kelp snail fish, rainbow smelt, and Arctic flounder (Kinnetic 
Laboratories Inc. 2018). Most of the fish captured were less than 150 mm (5.9 inches) in length and likely 
juveniles. Surveys conducted over the last 40 years using a variety of sampling techniques found similar species 
along with least cisco, kelp snailfish, Pacific sand lance, capelin, humpback whitefish, Dolly Varden, and pink 
salmon (McCain, Raborn et al. 2014; Woodward-Clyde Consultants 1983). Dominant species have remained 
relatively constant over time with Arctic cod, fourhorn sculpin, Arctic cisco, least cisco, and Dolly Varden 
making up over 90% of all the fish catch along the Beaufort coastline (Kinnetic Laboratories Inc. 2018). Studies 
in the summer of 1983 (Moulton and Fawcett 1984) documented a higher abundance of broad whitefish, 
humpback whitefish, Arctic cisco, least cisco, Dolly Varden, Arctic cod, Arctic flounder, and fourhorn sculpin 
west of Oliktok Point than east of it. Fish diversity of the nearshore Point Lonely and Atigaru Point areas are 
similar to that of the Oliktok Point area, although possibly less diverse (Schmidt, McMillan et al. 1983). 
Nearshore marine fish species at Point Lonely are similar to Atigaru Point, with the addition of Bering cisco 
(Coregonus laurettae) (Schmidt, McMillan et al. 1983). Because the coast between Point Lonely and Cape 
Halkett receives relatively little freshwater input from large river systems, the area is expected to have a lower 
abundance of most whitefish species (that have a lower salt tolerance). 


3.10.1.3 Essential Fish Habitat 

EFH, as designated by the Magnuson Stevens Fishery Conservation and Management Act are “those waters and 
substrates necessary to fish for spawning, breeding, feeding, or growth to maturity”. Freshwater EFH in Alaska 
are waters listed as anadromous in ADF&G’s Catalog of Waters Important for Spawning, Rearing, or Migration 
of Anadromous Fishes (Johnson and Blossom 2017). Marine EFH is identified and described in fishery 
management plans. 


Designated EFH occurs throughout the analysis area (Giefer and Blossom 2021; North Pacific Fishery 
Management Council 2009, 2012), as depicted in Figures 3.10.1 and 3.10.2 and summarized in Table 3.10.2. 
Most of the main streams contain freshwater EFH in at least some reaches; streams east of the Itkillik River are 
not included in Table 3.10.2 since no effects to EFH are anticipated there. Nearshore estuarine and marine waters 
of the Beaufort Sea are designated as EFH for all five Pacific salmon species, saffron cod, and Arctic cod (North 
Pacific Fishery Management Council 2009, 2012). Marine EFH for Pacific salmon is limited because chum, 
Chinook, coho, pink, and sockeye salmon distribution is restricted to relatively low numbers of individuals in a 
few drainages within the analysis area. Only two coho salmon have been identified in the area in the Itkillik River. 


Table 3.10.2. Essential Fish Habitat near Project Gravel or Ice Infrastructure 
Stream or Waterbody Species Anadromous Waters Catalog Stream No. 


or Other Reference? 
Fish Creek 


Pink salmon, chum salmon, Chinook salmon, sockeye | Stream No. 330-00-10840 . 
salmon 


Stream No. 330-00-10840-2043-3221 
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Stream or Waterbody Species Anadromous Waters Catalog Stream os 
or Other Reference* 


Pink salmon, chum salmon, Chinook salmon Stream No. 330-00-10840-2017 | 


Stream No. 330-00-10840-2017-3163 
Stream No.3 30-00-10700-2151 

Sea salmon, bong salmon, oon cod, ee ona 2009, 2012 

Note: Locations of Essential Fish Habitat are depicted in Figures 3.10.1 and 3.10.2. 

® Anadromous Waters Catalog (Giefer and Blossom 2021). 


Ublutuoch 
Tinmiaqsiu 
Bills Creek 
Colville River 
Colville River Delta 
Itkillik River 


ovik) River 


3.10.2 Environmental Consequences 


3.10.2.1 Avoidance, Minimization, and Mitigation 


3.10.2.1.1 Applicable Lease Stipulations and Required Operating Procedures* 


er STEPS TTTTTTEPTTT -.------.----------nonnnnennn-nn-nnnnnnnnn anne mene nnnnnnnnnnnnnnnnnnnnennnny 


pecececeneteceeecesenenenenennn nn enn Sa 


| Table 3.10.3 summarizes the NPR-A IAP LSs and ROPs that would apply to Project actions on BLM-managed 
_ lands and are intended to mitigate impacts to fish from development activity. The LSs and ROPs would reduce 
_ impacts to fish habitat, subsistence hunting and fishing areas, and the environment, associated with the 

_ construction, drilling, and operation of oil and gas facilities. In 2021, BLM was directed to reevaluate the 2020 
/NPR-A IAP. The NPR-A IAP reevaluation resulted in the issuance of anew NPR-A IAP ROD that selected an 
| _alternative nearly identical to the 2013 NPR-A IAP ROD. Full text of the requirements is provided in BLM 


Table 3.10.3. Summary of Applicable Lease Stipulations and Required Operating Procedure Intended to 
Mitigate Impacts to Fish* 


Description or Objective Requirement/Standard 
ROP 


ROP |Minimize impacts on the 
environment from non-hazardous 
and hazardous waste generation. 


Lessees/permittees shall prepare and implement a comprehensive waste 
management plan for all phases of exploration and development, including seismic 
activities. The plan shall be submitted to the AO for approval, as part of a plan of 
Encourage continuous operations or other similar permit application. 

environmental improvement. Waste generation shall be addressed in the following order of priority: 1) 

Protect the health and safety of | prevention and reduction, 2) recycling, 3) treatment, and 4) disposal. The plan shall 

oil field workers and the general | consider the following requirements: 

public. Avoid human-caused a. The plan shall identify precautions that are to be taken to avoid attracting 

changes in predator populations. wildlife to food and garbage. 

b. Requirements prohibit the burial of garbage. Users shall have a written 
procedure to ensure that the handling and disposal of putrescible waste will be 
accomplished in a manner that prevents the attraction of wildlife. All putrescible 
waste shall be incinerated, backhauled, or composted in a manner approved by 
the AO. All solid waste, including incinerator ash, shall be disposed of in an 
approved waste-disposal facility. The burial of human waste is prohibited. 

c. BLM requires all pumpable solid, liquid, and sludge waste be disposed of by 
injection in accordance with EPA, DEC, and AOGCC regulations and 
procedures. 

d. BLM prohibits wastewater discharges or disposal of domestic wastewater into 
bodies of water, including wetlands, unless authorized by a National Pollutant 


Discharge Elimination System or State permit. 
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LS or |Description or Objective Requirement/Standard 
ROP 

ROP {Minimize pollution through 
A-3 _ |effective hazardous-materials 


contingency planning. 


A hazardous materials emergency contingency plan shall be prepared before 
transportation, storage, or use of fuel or hazardous substances. The plan shall 
include a set of procedures to ensure prompt response, notification, and cleanup in 
the event of a hazardous substance spill or threat of a release. The plan shall 
include a list of resources available for response. In addition, contingency plans 
shall include requirements to: 

a. Provide refresher spill-response training to NSB and local community spill- 
response teams on a yearly basis. 

b. Plan and conduct a major spill-response drill annually. 

c. Develop spill prevention and response contingency plans and participate in the 
North Slope Subarea Contingency Plan [superseded by the Alaska Inland Area 
Contingency Plan] for Oil and Hazardous Substances Discharges/Releases for 
the NPR-A operating area. 


ROP | Minimize the impact of Before initiating any oil and gas or related activity or operation, develop a 

A-4 —|contaminants on fish, wildlife, comprehensive, spill prevention, control, and countermeasure plan per 40 CFR 112. 
and the environment, including | The plan shall consider the following requirements: 
wetlands, marshes, and marine —_|a. Sufficient oil-spill-cleanup materials shall be stored at all fueling points and 
waters, as a result of fuel, crude vehicle-maintenance areas and shall be carried by crews on all overland moves. 
oil, and other liquid chemical b. Fuel and other petroleum products and other liquid chemicals shall be stored in 
spills. Protect subsistence proper containers at approved locations. Fuel, petroleum products, and other 
resources and subsistence liquid chemicals that in total exceed 1,320 gallons shall be stored within an 
activities. Protect public health impermeable lined and diked area or within approved alternate storage 
and safety. containers. Within 500 feet of waterbodies, fuel containers are to be stored 

within appropriate containment. 

c. Liner material shall be compatible with the stored product and capable of 
remaining impermeable during typical weather extremes expected throughout 
the storage period. 

d. Permanent fueling stations shall be lined or have impermeable protection. 

e. All fuel containers shall be marked with the responsible party's name, product 
type, and year filled or purchased. 

f. Notice of any reportable spill (as required by 40 CFR 300.125 and 18 AAC 
75.300) shall be given to the authorized officer as soon as possible, but no later 
than 24 hours after occurrence. 

g. All oil pans (1.e., “duck ponds”) shall be marked with the responsible party’s 
name. 

ROP |Minimize the impact of Refueling of equipment within 500 feet of the active floodplain of any 

A-5 __|contaminants from refueling waterbody is prohibited. Fuel storage stations shall be located at least 500 feet 
operations on fish, wildlife, and |from any waterbody with the exception that small caches (up to 210 gallons) for 
the environment. motorboats, float planes, ski planes, and small equipment. 

ROP |Minimize the impacts to the Discharge of produced water in upland areas and marine waters is prohibited. 

A-7 _|environment of disposal of 
produced fluids recovered during 
the development phase on fish, 
wildlife, and the environment. 

ROP |Maintain populations of, and Withdrawal of unfrozen water from rivers and streams during winter is 

B-1 —_|adequate habitat for, fish and prohibited. The removal of ice aggregate from grounded areas <4 feet deep may 
invertebrates. be authorized from rivers on a site-specific basis. 
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HES or |Description or Objective 
ROP 

ROP 
B-2 


Maintain natural hydrologic 
regimes in soils surrounding 
lakes and ponds, and maintain 
populations of, and adequate 
habitat for, fish, invertebrates, 
and waterfowl. 


Requirement/Standard 


Withdrawal of unfrozen water from lakes and the removal of ice aggregate from 
grounded areas <4 feet deep may be authorized on a site-specific basis. Current 
water use requirements are: 

a. Lakes with sensitive fish (i.e., any fish except ninespine stickleback or Alaska 
blackfish): unfrozen water available for withdrawal is limited to 15% of 
calculated volume deeper than 7 feet; only ice aggregate may be removed from 
lakes that are <7 feet deep. 

. Lakes with only non-sensitive fish (i.e., ninespine stickleback or Alaska 
blackfish): unfrozen water available for withdrawal is limited to 30% of 
calculated volume deeper than 5 feet; only ice aggregate may be removed from 
lakes that are <5 feet deep. 

. Lakes with no fish present, regardless of depth: water available for use is limited 
to 35% of total lake volume. 

. In lakes where unfrozen water and ice aggregate are both removed, the total use 
shall not exceed the respective 15%, 30%, or 35% volume calculations. 

. Additional modeling or monitoring may be required to assess water level and 
water quality conditions before, during, and after water use from any fish- 
bearing lake or lake of special concern. 

. Any water intake structures shall be designed, operated, and maintained to 
prevent fish entrapment, entrainment, or injury. Note: All water withdrawal 
equipment must be equipped and must use fish screening devices approved by 
the ADF&G. 

. Compaction of snow cover or snow removal from fish-bearing waterbodies 
shall be prohibited except at approved ice road crossings, water pumping 
stations on lakes, or areas of grounded ice. 


ROP {Protect stream banks, minimize 

C-2 _|compaction of soils, and 
minimize the breakage, abrasion, 
compaction, or displacement of 
vegetation. 


a. Ground operations shall be allowed only when frost and snow cover are 
sufficient to protect the tundra. Ground operations shall cease when the spring 
snowmelt begins (approximately May 15); the exact dates will be determined 
by the AO. 

. Low-ground-pressure vehicles shall be used for on-the-ground activities off ice 
roads or pads. 

. Bulldozing of tundra mat and vegetation, trails, or seismic lines is prohibited. 

. To reduce the possibility of ruts, vehicles shall avoid using the same trails for 
multiple trips unless necessitated by serious safety or superseding 
environmental concern. 

. The location of ice roads shall be designed and located to minimize compaction 
of soils and the breakage, abrasion, compaction, or displacement of vegetation. 
Offsets may be required to avoid using the same route or track in the subsequent 
year. 

. Motorized ground-vehicle use within the Colville River Special Area associated 
with overland moves, seismic work, and any similar use of heavy equipment 
shall be minimized within an area that extends 1 mile west or northwest of the 
bluffs of the Colville River. 


Q 


Maintain natural spring runoff 
patterns and fish passage, avoid 
flooding, prevent streambed 
sedimentation and scour, protect 
water quality, and protect stream 
banks. 


ROP 
C-3 


Crossing of waterway courses shall be made using a low-angle approach. 
Crossings that are reinforced with additional snow or ice (“bridges”) shall be 
removed, breached, or slotted before spring breakup. Ramps and bridges shall 
be substantially free of soil and debris. 


C-4 _|deep-water pools harboring over- 
wintering fish and invertebrates 


used by fish. 


ROP. |Avoid additional freeze-down of |Travel up and down streambeds is prohibited unless it can be demonstrated that 


there will be no additional impacts to over-wintering fish or invertebrates. 
Rivers, streams, and lakes shall be crossed at areas of grounded ice whenever 


ROP |Protect subsistence use and 
access to subsistence hunting and 
fishing areas and minimize the 
impact of oil and gas activities on 
air, land, water, fish, and wildlife 
resources. 


ossible. 
All roads must be designed, constructed, maintained, and operated to create 


minimal environmental impacts and to protect subsistence use and access to 
subsistence use areas. 


L 
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LS or |Description or Objective 

ROP 

ROP |Protect fish-bearing waterbodies, 

E-2 _| water quality, and aquatic 
habitats. 

ROP 

E-3 and anadromous fish and protect 
subsistence use and access to 
subsistence hunting and fishing. 

ROP {Minimize the potential for 

E-4 _ |pipeline leaks, the resulting 


environmental damage, and 
industrial accidents. 
ROP 
E-5 


Minimize impacts of the 
development footprint. 


ROP |Reduce the potential for ice-jam 
E-6 flooding, impacts to wetlands 
and floodplains, erosion, 
alteration of natural drainage 
patterns, and restriction of fish 
assage. 
Minimize the impact of mineral 
materials mining activities on air, 
land, water, fish, and wildlife 
resources. 


ROP 
E-8 


Requirement/Standard 


Permanent oil and gas facilities are prohibited within 500 feet of fish-bearing 
waterbodies (as measured from the ordinary high water mark). Essential 
pipeline and road crossings will be permitted on a case-by-case basis. Note: 
Also refer to Stipulations K-1 and K-2. 


Maintain free passage of marine | Linear infrastructure that connects to the shoreline (e.g., causeways, docks) is 


prohibited in river mouths or deltas. Artificial gravel islands and permanent 
bottom-founded structures are prohibited in river mouths or active stream 
channels on river deltas. 

All pipelines shall be designed, constructed, and operated under an AO- 
approved Quality Assurance/Quality Control plan that is specific to the product 
transported and shall be constructed to accommodate the best available 
technology for detecting and preventing corrosion or mechanical defects during 
routine structural integrity inspections. 

Facilities shall be designed and located to minimize the development footprint. 
Issues and methods to be considered include: 

a. Use of maximum extended-reach drilling for production drilling. 

b. Sharing facilities with existing development. 

c. Collocation of all oil and gas facilities, except airstrips, docks, and seawater- 
treatment plants, with drill pads. 

Integration of airstrips with roads. 

Use of gravel-reduction technologies (e.g., insulated or pile-supported pads). 
Coordination of facilities with infrastructure in support of offshore 
development. 


d. 
eC: 


it 


Note: Where aircraft traffic is a concern, consideration shall be given to 

balancing gravel pad size and available supply storage capacity with potential 

reductions in the use of aircraft to support oil and gas operations. 

Stream and marsh crossings shall be designed and constructed to ensure free 

passage of fish, reduce erosion, maintain natural drainage, and minimize 

adverse effects to natural stream flow. Note: Bridges, rather than culverts, are 

the preferred method for crossing rivers. When necessary, culverts can be 

constructed on smaller streams, if they are large enough to avoid restricting fish 
assage or adversely affecting natural stream flow. 

Gravel mine site design and reclamation will be in accordance with a plan 

approved by the AO. The plan shall consider: 

a. Locations outside the active floodplain. 

b. Design of gravel mine sites within active floodplains to serve as water 

reservoirs for future use. 


E-12  |to assess wildlife habitat before 
development of permanent 
facilities to conserve important 
habitat types during 
development. 

ROP |Ensure the passage of fish at 


E-14  |stream crossings. 


d. Potential storage and reuse of sod/overburden for the mine site or at other 
disturbed sites on the North Slope. 
ROP |Use ecological mapping as a tool | An ecological land classification map of the development area shall be 


c. Potential use of the site for enhancing fish and wildlife habitat. 


developed before approval of facility construction. The map will integrate 
geomorphology, surface form, and vegetation at a scale, level of resolution, and 
level of positional accuracy adequate for detailed analysis of development 
alternatives. 


To ensure that crossings provide for fish passage, all proposed crossing designs 
shall adhere to the ROPs outlined in “Stream Crossing Design Procedure for 


prescribed by the AO. 


Fish Streams on the North Slope Coastal Plain” by McDonald et al. (1994), 
“Fundamentals of Culvert Design for Passage of Weak-Swimming Fish” by 
Behlke et al. (1991), and other generally accepted best management procedures 
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Description or Objective 


Ensure long-term reclamation of 
land to its previous condition and 
use. 


River Setbacks 

Minimize the disruption of natural 
flow patterns and changes to water 
quality; the disruption of natural 
functions resulting from the loss or 
change to vegetative and physical 
characteristics of floodplain and 
riparian areas; the loss of 
spawning, rearing or over- 
wintering habitat for fish; the loss 
of cultural and paleontological 
resources; the loss of raptor 
habitat; impacts to subsistence 
cabin and campsites; the 
disruption of subsistence 
activities; and impacts to scenic 
and other resource values. 


Requirement/Standard 


Prior to final abandonment, land used for oil and gas infrastructure shall be 
reclaimed to ensure eventual restoration of ecosystem function. The leaseholder 
shall develop and implement an abandonment and reclamation plan approved 
by BLM. The plan shall describe short-term stability, visual, hydrological, and 
productivity objectives and steps to be taken to ensure eventual ecosystem 
restoration to the land’s previous hydrological, vegetative, and habitat 
condition. 

River Setbacks 

Permanent oil and gas facilities, including gravel pads, roads, and pipelines, are 
prohibited in the streambed and adjacent to the rivers listed below. On a case-by 
case basis, essential pipeline and road crossings will be permitted through setback 
areas. 

a. Colville River: A 2-mile setback from the boundary of NPR-A where the river 
determines the boundary along the Colville where BLM manages both sides of 
the river up through T5S, R30W, U.M. Above that point to the juncture of 
Thunder and Storm creeks, the setback is 0.5 mile. 

Fish Creek: A 3-mile setback from the creek downstream from the eastern edge 
of Section 31, TI1N, RIE., U.M. and a 0.5-mile setback farther upstream. 

. Judy (Kayyaaq) Creek: A 0.5-mile setback. 

d. Ublutuoch (Tinmiagsiugvik) River: a 0.5-mile setback. 


b. 


LS K- 


LS K- 


and activities. 


Deepwater Lakes 

Minimize the disruption of 
natural flow patterns and changes 
to water quality; the disruption of 
natural functions resulting from 
the loss or change to vegetative 
and physical characteristics of 
deepwater lakes; the loss of 
spawning, rearing or over 
wintering habitat for fish; the 
loss of cultural and 
paleontological resources; 
impacts to subsistence cabin and 
campsites; and the disruption of 
subsistence activities. 


Generally, permanent oil and gas facilities are prohibited on the lake or lakebed 
and within 0.25 mile of the ordinary high water mark of any deep lake as 
determined to be in lake zone III (i.e., depth greater than 13 feet [4 m]; Mellor 
1985). On a case-by-case basis, essential pipeline(s), road crossings, and other 
permanent facilities may be considered through the permitting process in these 
areas where the lessee can demonstrate on a site-specific basis that impacts will 
be minimal. 


Coastal Area Setbacks 

Protect coastal waters and their 
value as fish and wildlife habitat 
(including, but not limited to, 
that for waterfowl, shorebirds, 
and marine mammals) , minimize 
hindrance or alteration of caribou 
movement within caribou coastal 
insect-relief areas; protect the 
summer and winter shoreline 
habitat for polar bears, and the 
summer shoreline habitat for 
walrus and seals; prevent loss of 
important bird habitat and 
alteration or disturbance of 
shoreline marshes; and prevent 
impacts to subsistence resources 


a. Drill pads and central processing facilities would not be allowed in coastal 
waters or on islands between the northern boundary of the NPR-A and the 
mainland, or in inland areas within | mile of the coast. Other facilities necessary 
for oil and gas production within NPR-A that necessarily must be within this 
area (e.g., barge landing, seawater treatment plant, or spill response staging and 
storage areas) would not be precluded. Lessees/permittees shall consider the 
practicality of locating facilities that necessarily must be within this area at 
previously occupied sites such as various Husky/USGS drill sites and Distant 
Early Warning-Line sites. Before conducting open water activities, the lessee 
shall consult with the Alaska Eskimo Whaling Commission, NSB, and local 
whaling captains’ associations to minimize impacts to subsistence whaling 
activities. 

Marine vessels used as part of a BLM-authorized activity shall maintain a 1- 
mile buffer from the shore when transiting past an aggregation of seals, Steller’s 
sea lions, or walruses using a terrestrial haulout. Marine vessels shall not 
conduct ballast transfers or discharge any matter into the marine environment 
within 3 miles of the coast, except when necessary for the safe operation of the 
vessel. 


b. 
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LS or |Description or Objective Requirement/Standard 
ROP SE a a Eee a 
ROP |Protect stream banks and water On a case-by-case basis, BLM may permit low-ground-pressure vehicles to travel 
L-1 quality; minimize compaction and | off of gravel pads and roads during times other than those identified in ROP C-2a. 


displacement of soils; minimize _| Permission for such use would only be granted after an applicant has: 

the breakage, abrasion, a. Submitted studies satisfactory to the AO of the impacts on soils and vegetation 
compaction, or displacement of of the specific low-ground-pressure vehicles to be used. 

vegetation; protect cultural and b. Submitted surveys satisfactory to the AO of subsistence uses of the area as well 
paleontological resources; as of the soils, vegetation, hydrology, wildlife and fish (and their habitats), 
maintain populations of, and paleontological and archaeological resources, and other resources as required by 
adequate habitat for birds, fish, the AO. 

and caribou and other terrestrial _ |c. Designed and/or modified the use proposal to minimize impacts to the AO’s 
mammals; and minimize impacts satisfaction. Design steps to achieve the objectives may include, timing 

to subsistence activities. restrictions, shifting of work to winter, rerouting, and not proceeding when 


certain wildlife are present or subsistence activities are occurring. At the 
discretion of the AO, the plan for summer tundra vehicle access may be 
included as part of the spill prevention and response contingency plan. 


let 

Source: BLM 2022. 
Note: ADF&G (Alaska Department of Fish and Game); AO (authorized officer); AOGCC (Alaska Oil and Gas Conservation Commission); BLM (Bureau of 
Land Management); DEC (Alaska Department of Environmental Conservation); EPA (U.S. Environmental Protection Agency); LS (lease stipulations); m 
(meter); NPR-A (National Petroleum Reserve in Alaska); NSB (North Slope Borough); ROP (required operating procedure); USFWS (U.S. Fish and Wildlife 
Service); USGS (U.S. Geological Survey). 


All action alternatives would require exceptions from existing LSs and ROPs, as detailed in Table D.4.9 in 
Appendix D.1, Alternatives Development. When exceptions are granted, they typically are specific to stated 
Project actions or locations and are not granted for all Project actions. Exceptions that would affect fish include 
those to LSs K-1, K-2, and K-5 and ROPs A-5, B-2, and E-2. All action alternatives include road and pipeline 
crossings of fish-bearing waterbodies (including one or more of the waterbodies protected in LS K-1 and ROP E- 
2) and freshwater intake infrastructure at lakes in the Project area (varies by alternative) (Figure 3.10.2). Gravel 
infrastructure for subsistence boat ramps (number varies by alternative) would also require exceptions to LS K-1 
and ROP E-2. Deepwater lake M0015 will be the site of CWFR (under Alternatives B, C, and D) and an 
exception from LS K-2 would be required. Extensive ice road and ice pad construction my require exceeding 
prescribed volumes of water and/or ice removal from local lakes (i.e., exception from ROP B-2), particularly 
when combined liquid water withdrawals and ice aggregate removal. Exceptions to ROP A-5, which prohibits 
refueling of equipment or storage of fuel within 500 feet of an active floodplain, would be required to allow for 
refueling and fuel storage of equipment that is not readily moveable (e.g., cranes). Specific waterbodies where 
exceptions to ROPs A-5 and B-2 have not yet been identified. Each identified exception would be reviewed as the 
Project design engineering advances for additional opportunities to conform to the ROPs to the extent practicable 
All action alternatives would intake and discharge ballast water to ground barges at Oliktok Dock and the barge 
lightering area; Options | and 2 would intake and discharge ballast water at the MTIs and the lightering areas. 
These ballast water exchanges would occur within 3 miles of the coastline (see LS K-5), but intake and discharge 
would occur in the same location and ballast water would not be transported. 


Option 3 may require management of water under the partially grounded ice bridge over the Colville River at 
Ocean Point. If water from the river needs to be pumped around the bridge during the 2 winters of ice bridge use, 
this may require an exception to ROP B-1. 


3.10.2.1.2 Proponent’s Design Measures to Avoid and Minimize Effects 


CPAI’s design features to avoid or minimize impacts are listed in Table I.1.2 in Appendix I.1, Avoidance, 
Minimization, and Mitigation. 


Sy 


_¢ No in-water work construction work would occur in freshwater EFH from August 15 through September 
15 to protect migrating and early life stages of Pacific salmon. CPAI would coordinate with ADF&G to 
refine the construction timing windows applicable to the specific Project area. 
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| e CPAI would use stream simulation design for culverts and bridges (like the design guidelines found at 
https://www.fws.gov/alaska-culvert-design-guidelines). These design guidelines allow for construction of; 
a channel in new culverts at anadromous streams to support the safe and timely migration past the Project | 


3.10.2.1.4 Resource Specialists Additional Suggested Avoidance, Minimization, or Mitigation 


Additional suggested measures to reduce impacts to fish could include the following: 
e Identify overwintering fish habitat (maximum water depths, particularly free-water depth under ice cover) 
in the Itkillik River and other tributaries to the Colville River that might intersect the Option 3 ice road. 
Avoid crossings of potential overwintering habitat. 


The Project could adopt the following ROPs suggested by NMFS for EFH for invasive species (Limpinsel, 
Eagleton et al. 2017): 

e Uphold fish and game regulations of the Alaska Board of Fisheries (AS 16.05.251) and Board of Game 
(AS 16.05.255), which prohibit and regulate the live capture, possession, transport, or release of native or 
exotic fish or their eggs. 

e Adhere to regulations and use best management practices outlined in the State of Alaska Aquatic 
Nuisance Species Management Plan (ADF&G 2002). 

e Encourage vessels to exchange ballast water in marine waters (in accordance with the U.S. Coast Guard’s 
voluntary regulations) to minimize the possibility of introducing invasive estuarine species into similar 
habitats. Ballast water taken on in the open ocean would contain fewer organisms, and these would be 
less likely to become invasive in estuarine conditions. 

e Discourage vessels that have not exchanged ballast water from discharging their ballast water into 
estuarine receiving waters. 


3.10.2.1.5 Public and Cooperating Agency Suggested Mitigation Measures* 


tresnesenespenassseeconspapeenecesaness. ISTTOTIOE 


Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 

_ Supplemental EIS are listed in Tables I.4.1 and 1.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
_ The following public and cooperating agency additional suggested mitigation measures may reduce impacts to 

_ and from climate change. 


eae ee eee eee eee ane eee ee ne een ee eee eee eee ene On Ean onan nas oan saan nan man ronan haan asnnn wanna nnsnannenananacenensamenienemnnenanenans} 


e Include local advisors (e.g., elders, tribal council members, hunters, NSB wildlife experts) as team 
members when conducting studies, identifying historic sites, and completing Project planning. 

e Fund an NSB wildlife biologist position stationed in Nuiqsut to help the community and NSB monitor 
wildlife health and provide the community information on the safety of consuming subsistence resources. 

e The Project will include an adaptive management plan "that provides detail regarding how any 
unanticipated surface water flow blockages would be identified and corrected as quickly as possible, to 
avoid lasting environmental impacts" for monitoring and mitigation of potential surface water flow 
impacts throughout the Project area. 

e The Project will include an adaptive management plan for the Colville River crossing activity at Ocean 
Point. 

e The Project will prepare an adaptive management plan to address potential floodplain impacts where 
gravel roads, pads, or boat ramps may block or restrict the flow of water during spring breakup. The 
adaptive management plan will provide methods for detecting and correcting unanticipated blockages 
before they lead to further environmental ets The adaptive management plan will address the 


© Increase the depth and duration of water ‘impoundment — 
Increase thermokarsting 

Cause a change in flow direction 

Cause channel instability or a change in alignment 
Result in erosion of the tundra or a stream channel 


paeccecencennneceneoceeensHaMeneANeMeeunesenensuausenepeusuconsuseseunersasueneeuncuauseenssuexseenneHea2eRenensqenehenQexDEeneasassseueuexsUNeHtxeseneeenenneeeeuueenseQuauensQuskexanepentusAGueKeneQesesuauaueHenesaeesenGKGEaaneeesQSRGUENAnaneuKenASendsuOnGKesunneKeHeRGUUERAORCHNEEOCHLSEGRSAENEBEDEOHSNOROHOSADEANOKERRONOHEEOCERAREAEEZENS 


| e CPAI will collect stage monitoring data for Willow Creek 3 and Lake M0015 during ice-free periods for 
three consecutive years prior to the start of construction of the constructed freshwater reservoir (under 
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Alternatives B, C, and D). This information will be used to ensure adequate water levels are maintained 
during the filling and operations of the constructed freshwater reservoir. 
_e Expand the air monitoring capabilities in Nuiqsut to include monitoring for hazardous air pollutants, 
volatile organic compounds, and polycyclic aromatic hydrocarbons. The measured concentrations will be 
made available in near real time for the community and the public at large. . 
_e Provide periodic testing of consumable subsistence resources for contamination. Testing frequency and 
the number of samples tested per testing interval will be determined in consultation with the community 
of Nuiqsut. 
e Develop an ongoing contamination study program (e.g., snow sampling, fish sampling) and adaptive 
management plan to address found contamination. Any contamination found in excess of State or EPA 
levels will be reported to ADEC within 72 hours of being determined. 
_e Monitor water quality, permafrost, and vegetation near sites where hydraulic fracturing or deep well 
injection (1.e., underground injection control wells) are occurring for potential contamination or 
unanticipated impacts. Develop an adaptive management plan that outlines how impacts would be 
analyzed and potentially addressed. 
: e The community of Nuiqsut shall be involved in the development of studies in the Project area, from study 
design to implementation. CPAI shall present planned studies (e.g., study requirements, methodology, 
timing) to the community and incorporate feedback as practicable. CPAI will provide regular updates to 
the community about ongoing studies and study planning. 
_e BLM shall coordinate with the State of Alaska and the NSB to provide an adequate number of inspectors 
on site during construction and operations of the Project to ensure the project is in compliance with its 
permits. CPAI shall provide site access and accommodations to the required inspection staff. 
_e Develop and conduct a study to monitor for and determine potential impacts that may occur to fish returns 
and caribou migration from mine site blasting. 
e Institute a monitoring program for drill site BT2 to determine if contamination migrates off the gravel 
pad. Monitoring shall include water, snow, soil, and vegetation sampling. Any contamination found in 
excess of State or EPA levels will be reported to ADEC within 72 hours of being determined. 
_e Develop a water quality monitoring plan to regularly sample area waterways for contamination 
_ downstream from Project facilities. 
_e Develop a maintenance plan for boat ramps to ensure the long-term viability and use of the site(s) while 
| minimizing impacts to the adjacent waterbodies. The initial plan shall be submitted to the BLM 
authorized officer 60 days prior to initiating the first year’s maintenance activities. Any substantive 
changes to the maintenance Hees will be submitted to BLM aos to yet of maintenance activities 


a fo) Determine ifel erosion mitigation features or r options in engineering design of boat ramp(s) are 
needed to prevent or minimize erosion potential at the boat ramp(s) and along adjacent 

riverbanks. Describe the evaluation that was completed to determine if erosion control is needed 
and what type of features are included in the final design. 
_o Identify entity responsible for site maintenance. 
_o Describe annual maintenance (grading) of parking pads, turning pads, access ramps, and road 
access. 
_o Identify the gravel source for reinforcement of boat ramps and pads when necessary. Describe the 
location and quantity of gravel available and the frequency of how often the need for additional 
gravel will be evaluated. 
_o Include regular clean-up of pads and surroundings, including back-haul of trash to suitable 
disposal site. 


3.10.2.2 Alternative A: No Action 

Under the No Action Alternative, ice infrastructure and associated water withdrawals in the analysis area could 
continue to occur to support oil and gas exploration and effects from the existing gravel infrastructure in the 
Alpine and GMT oil fields would continue, as described in Section 3.10.1, Affected Environment. 
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3.10.2.3 Alternative B: Proponent’s Project 


3.10.2.3.1 Habitat Loss or Alteration* 
Project activities that may remove, or alter fish habitat are as follows: 
e New gravel roads, gravel pads, airstrips, VSMs, culverts, bridges, the CFWR (Alternatives B, C, and D), 
and water intake structures 
Gravel mining and mine site reclamation 
Vehicle traffic on gravel infrastructure 
Ice infrastructure within or crossing waterbodies or floodplains 
e New boat ramps and access roads below OHW 
e Screeding at Oliktok Dock and the barge lightering area, barge grounding 


Gravel fill would permanently remove up to 1.2 acres of freshwater aquatic habitat within the footprint of the boat 
ramps (up to three). Roads would avoid crossing known overwintering fish habitat (Figures 3.10.1 and 3.10.2); 
however, the boat ramp on the Ublutuoch (Tinmiaqsiugvik) River would be in overwintering fish habitat, which is 
described below. Several pads and the airstrip would also place fill in lakes (Table 3.10.4). 


Bridge piles and VSMs in waterbodies could remove habitat in the pile footprint and potentially cause scour 
around the piles. Alternative B would have 36 piles and 12 VSMs below OHW in anadromous streams (also 
designated as EFH). The main habitat functions of these streams are migration and rearing. All stream crossings 
would be designed to provide season-long fish passage in accordance with all ADF&G requirements. No culverts 
would occur on streams with documented anadromous fish use. Proper culvert sizing, maintenance, and 
placement relative to seasonal flows would ensure passage for non-anadromous fish during important migration 
periods in spring and fall and maintain natural hydrogeomorphic processes and drainage patterns during 
operations. Piles and VSMs would not affect migration and rearing and could create small areas of deeper habitat 
in associated scour pools. In the unlikely event of a bridge failure, fish habitat would be altered through changes 
in stream flow, flooding, sedimentation, and debris introduction (Gillespie, Unthank et al. 2014). A bridge pile or 
VSM failure could reduce or alter fish passage before temporary repairs are in place. Due to small area of this 
infrastructure in the proposed project (Table 3.10.4) compared to the available area of similar habitat, impacts 
from bridge piles, VSMs, and potential failures of this infrastructure would likely be small in scale. 


Gravel excavation at the mine site would occur within 430 feet of Bills Creek and within 553 feet of the 
Ublutuoch (Tinmiagqsiugvik) River. Both of these streams provide high-use habitat for resident and anadromous 
fish; the Ublutuoch (Tinmiaqsiugvik) River provides overwintering habitat approximately 3+ miles downstream 
of the mine site. Because blasting and gravel excavation would occur in winter, when surrounding aquatic habitats 
are frozen bottom-fast, fish habitat would not be affected by noise. Once mining is complete, the mine pit would 
fill with water. Because it would not be connected to adjacent streams, it would not provide fish habitat. However, 
in the unlikely event that surface erosion between the mine pits and the stream occurred over time, increased 
suspended sediments, increased turbidity downstream, and changes in local hydrology would be possible. 


The boat ramps (and their access roads) would permanently alter approximately 0.4 acre of aquatic habitat for 
each boat ramp (i.e., the portion of each boat ramp that would be beneath OHW) for a total of 1.2 acres for all 
three boat ramps. Construction of the boat ramp on the Ublutuoch (Tinmiagqsiugvik) River would occur in 
overwintering fish habitat. If the construction occurs in-water, two potential effects could occur. First, if the river 
ice surface is used as a work platform, the insulating snow cover would need to be removed, which could super 
cool the water immediately around the construction site and lead to the formation of slush throughout the entire 
water column, as observed at the Sagavanirktok River Bridge in 2009 (Morris and Winters 2009). Second, in- 
water work would increase SS and turbidity in the water column, which could persist for an extended period of 
time due to the lack of flow, as has been documented on similar winter construction projects in the Kuparuk River 
(Bill Morris, personal communication to DOWL, January 16, 2020). In-water gravel fill may be transported 
downstream during high flows. The Ublutuoch (Tinmiaqsiugvik) River contains a substantial amount of 
overwintering habitat; thus, it is anticipated that effects would be localized to the immediate area (from the boat 
ramp to a riffle immediately downstream of the existing bridge over the river on the GMT road; Figure 3.10.1), 
and fish would move to other available overwintering habitat. 


The boat ramps on Judy (Igalliqpik) Creek and Fish Creek would be in areas that contain eolian sand beds, which 
are highly mobile. Boat ramps in these locations would cause annual scour from placing hard structures on the 


Chapter 3.10 Fish Page 175 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


unconsolidated bed and stream banks and also from loading and unloading boats (revving boat motors to load and 
unload boats from trailers as well as the tow vehicle’s rear tires) and result in routine long-term in-water 
maintenance. Boat wakes could also cause bank erosion in the navigable area of the streams where the boat ramps 
are located. The extent and magnitude of erosion would be influenced by a number of factors, as described in 
Section 3.8.2.3.4, In-Water Structures (bridges, culverts, water intakes, boat ramps), and Section 3.8.2.3.9, 
Watercraft in Rivers. Erosion could alter fish habitat by wearing away banks and adding sediment to the stream. 
Because Judy (Iqalliqpik) Creek and Fish Creek serve primarily as migration corridors (not high-quality rearing or 
spawning habitat), and because there is a large amount of this type of habitat in the area, the effects on fish are not 
expected to be measurable. 


The boat ramps would increase community access and use of the Ublutuoch (Tinmiaqsiugvik) River, Judy 
(Iqalliqpik) Creek, and Fish Creek in the areas where they are navigable. Increased subsistence access via boat 
ramps could result in increased harvest of fish, leading to increases in mortality in areas accessible by boat 
(streams and lakes along the Ublutuoch [Tinmiaqsiugvik] River, Judy [Iqalliqpik] Creek, and Fish Creek). Likely 
use would be by small skiffs (subsistence users). Use of personal watercraft would increase the potential for gas 
spills into waterbodies, both up- and downstream of the ramps. The boat ramps would also create stormwater 
runoff directly into their receiving waterbodies, which could increase contaminants in the channel near the ramps. 
When the amount of available high-quality fish habitat is considered with the extent of expected use of the boat 
ramps and associated potential spills, the effects to fish would be relatively small. Up to three boat ramps could be 
constructed. If only one boat ramp were constructed, use could be concentrated on that river and thus effects could 
be slightly higher there. 


Construction of the channel connecting the CFWR to Lake M0015 would excavate 1.5 acres in Lake M0015 
(Table 3.10.4), which provides habitat for resistant and sensitive fish. (As per ADNR and ADF&G water 
withdrawal permit stipulations, sensitive fish are susceptible to changes in water quality, such as reduced 
dissolved oxygen and increased dissolved solids, whereas resistant fish are more resilient to these conditions. 
Resistant fish are ninespine stickleback and Alaska blackfish, while all other species [e.g., broad whitefish, least 
cisco, Arctic grayling] are sensitive.) Temporary increased sedimentation could occur during the excavation and 
connection of the reservoir to Lake M0015. To prevent temporary erosion or a head cut while initially filling the 
CFWR, water would be transported from the intake through a pipe or other water conveyance system. The 
reservoir would be isolated by a manually controlled flood control gate valve or other structure so fish would not 
be able to enter the reservoir from the lake. To prevent fish entrainment or impingement during periods of filling, 
the structure would be screened and intake water velocities would follow ADF&G guidelines and permit 
conditions. Additionally, perimeter berms around the CFWR would prevent surface drainage and fish from 
entering the basin. Temporary alterations to freshwater habitat could also be caused by increased sedimentation 
from runoff associated with excavation activities. The effects would be temporary and limited to the localized 
area surrounding the excavation and the connection channel. 


Increased sedimentation could occur from unplanned surface water connections to the mine pit either during 
spring floods or once the site fills with meltwater (Joyce, Rundquist et al. 1980). Temporary alterations to 
freshwater habitat could also be caused by increased sedimentation from runoff associated with gravel and ice 
infrastructure. Effects would occur throughout the life of the Project (approximately 30 years), but each 
occurrence would be temporary and limited to localized areas surrounding the infrastructure. Sediment mitigation 
measures would be employed, such as SWPPPs and existing ROPs, to limit pad and road runoff to fish habitat. 


Dust deposition from vehicle traffic on gravel roads (including boat ramp access roads and the CFWR perimeter 
berm) throughout the life of the Project could alter 22.5 acres of river habitat, 20.2 acres of lake habitat that 
supports fish, and 8.4 acres of lake habitat with unknown fish presence (Table 3.10.4). The dust shadow (the area 
within 328 feet [100 m] of gravel roads and pads) is detailed in Section 3.4, Soils, Permafrost, and Gravel 
Resources. Even with dust control measures in place, dust deposition would still occur. 


Ice roads and pads can also alter fish habitat by temporarily blocking passage or eroding streambeds or stream 
banks. Fish passage can be blocked when compacted ice, which takes longer to melt, remains bedfast and 
channel-wide at stream crossings in the spring. Arctic fish populations rely on, and move between, multiple 
habitats throughout the year (Heim, Arp et al. 2019; McFarland, Morris et al. 2017a; McFarland, Morris, Moulton 
et al. 2019a; McFarland, Morris et al. 2020; McFarland, Morris et al. 2021; McFarland, Wipfli et al. 2017; Morris 
2003; Morris, Moulton et al. 2006; Moulton, Morris et al. 2007). These populations have a restricted growth 
season and are often limited by suitable wintering habitat. Thus, maintaining passage during spring and late fall, 
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when fish naturally move from wintering habitat to preferred spawning or feeding habitats, is important for 
maintaining productive fish populations. Ice infrastructure over defined stream channels would be removed, 
breached, and/or slotted before spring breakup to allow flow connectivity, minimize blocked passage, and 
minimize the potential for stream bank or streambed erosion (as per ROP C-3; see Appendix D.1 Section 4.8.3.2, 
Module Delivery and Colville River Crossing). Techniques to properly breach and slot ice bridges vary depending 
on the physical habitat and hydrologic conditions at each site. Improper slotting techniques can alter hydrologic 
conditions and erode stream banks, which can adversely affect habitat quality and interrupt natural fish 
movement. Alternative B would have 495.2 miles of ice roads. While individual fish may be affected by ice 
infrastructure, impacts would not result in population-level effects. Effects from blocked passage and erosion 
would last through spring breakup, which usually occurs in early June. In extreme and unlikely cases, longer 
lasting impacts on a local spawning population could occur if blockages caused substantial delays to migrating 
Arctic grayling during the spring spawning period and reduced fry production from that specific creek. Blocked 
passage could also affect whitefish species attempting to move upstream in spring and delay or prohibit them 
from reaching preferred feeding areas. Deposition could also occur at eroded locations if flow is restricted long 
enough to encounter thawed soils. Effects from ice infrastructure would be geographically limited to specific 
stream crossing locations and a stream-specific spawning population of fish. 


Water withdrawal for ice infrastructure can alter fish habitat by reducing the quantity of water available for fish 
and changing water quality parameters such as dissolved oxygen, pH, and conductivity. Habitat alterations in 
withdrawal lakes would be temporary and would last until spring breakup, when lakes recharge. Water 
withdrawals from Project area waterbodies may require an exception to ROP B-2, though additional review an 
analysis would be conducted to evaluate potential site-specific impacts when specific waterbodies are identified 
requiring an exception. Water withdrawal would still be subject to and follow ADNR and ADF&G permit 
stipulations, which limit water removal during winter based on whether fish species sensitive to, or resistant to, 
the potential effects of water withdrawal are present. Resistant fish are ninespine stickleback and Alaska 
blackfish, while all other species (e.g., broad whitefish, least cisco, Arctic grayling) are sensitive. Alaska 
blackfish are particularly resistant to low dissolved oxygen and are able to use atmospheric oxygen to survive 
(Armstrong 1994). Ninespine stickleback can also withstand low dissolved oxygen (Lewis, Walkey et al. 1972), 
although not the same extent as Alaska blackfish. However, ninespine stickleback can withstand higher levels of 
dissolved solids and often frequent brackish nearshore waters during summer. 


Under Alternative B, 1,662.4 MG from an unknown number of lakes would be withdrawn over the life of the 
Project (approximately 30 years) for ice infrastructure, construction, domestic use, and dust suppression. While it 
is recognized that model results based on simulated streamflow responses suggests stream network connectivity 
and flow levels may be impacted by water withdrawals during drought years (i.e., years with low rainfall and low 
snowfall) (Gadeke, Arp et al. 2022), monitoring efforts to date indicate current levels of industrial water use have 
not impacted habitat connectivity and streamflow levels due to regional increases in fall precipitation (Arp and 
Whitman 2022). Individual fish may be affected during years of extreme drought due to a reduction in flows that 
could disconnect stream-lake complexes, thereby potentially stranding fish in suboptimal habitats. However, 
water withdrawals using existing ROPs, and permit stipulations would not cause population-level effects because 
potential effects to habitat connectivity would be temporary, likely lasting only during extreme low-flow periods 
that typically occur in mid-to late July. If low flows that disconnected habitats persisted throughout the summer, 
habitat connectivity would likely be restored the following spring during high-flow periods (i.e., spring breakup). 


Water diversion to the CFWR is not expected to substantially change water levels in Lake M0015 or Willow 
Creek 3 (as described in Section 3.8.2.3.6, Water Withdrawal and Diversion). If the reservoir is decommissioned 
at the end of the Project, the 50-foot-deep CF WR would provide new overwintering fish habitat. Lake M0015 
currently supports both sensitive and resistant fish (Figure 3.10.2). 


Screeding at Oliktok Dock and the barge lightering area would temporarily alter 12.1 acres of benthic marine 
habitat by recontouring sediments prior to barge landings. Screeding would occur over four open water seasons 
(Years 2, 3, 4, and 6) under all action alternatives and would occur in Years 4 and 6 to support sealift module 
deliveries. In the Oliktok Point area, outflow from the CRD and coastal erosion transport significant amounts of 
SS (Dunton, Weingartner et al. 2006). Sea-ice pressure ridges scour and gouge the seafloor and move sediments, 
creating natural, seasonal disruptions of the seafloor. Bottom disturbance is a natural and frequent occurrence in 
this nearshore region, resulting in benthic communities with patchy distributions (Carey, Boudrias et al. 1984). 
In addition, Oliktok Dock is an existing industrial facility that is seasonally screeded before arrival of barges. 
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Screeding could temporarily increase turbidity in the screeding area. Because substrate types would not change 
and the screeded ground would likely resettle to conditions similar to those prior to screeding, fish habitat 
alteration would be minor, temporary, and of limited geographic extent. 


Barges would be grounded in the screeding area after screeding is complete. Grounding would be accomplished 
by intaking ballast water. Ballast water would be discharged in the same location in which the intake occurred, in 
order to refloat the barges before departure. Should ballast be needed for the barge transit to the Beaufort Sea 
from origination points further south, potable water for trim ballast would be used and loaded at the fabrication 
site. Prior to loading trim ballast and leaving the fabrication site, all barges would have their ballast tanks stripped 
of water and dried. 


Ballast water that is not potable or frequently exchanged can degrade habitat quality for fish by introducing 
aquatic invasive species, which can impact food webs and outcompete native species. In addition to CPAI’s 
design measures to reduce impacts from ballast water, all vessels that enter State of Alaska or federal waters are 
subject to U.S. Coast Guard regulations (33 CFR 151), which are intended to reduce the transfer of aquatic 
invasive organisms. Management of ballast water discharge is federally regulated (33 CFR 151.2025); discharge 
of untreated ballast water into WOUS is prohibited unless the ballast water has been subject to a mid-ocean 
ballast water exchange (at least 200 nautical miles offshore). Vessel operators are also required to remove 
“fouling organisms from the hull, piping, and tanks on a regular basis, and dispose of any removed substances in 
accordance with local, state, and federal regulations” (33 CFR 151.2035(a)(6)). Adherence to the 33 CFR 151 
regulations and CPAI’s design measures would reduce the likelihood of Project-related vessels introducing 
aquatic invasive species. 
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Project Component 


Gravel fill 


Effect to Fish or 
Fish Habitat 


Habitat loss or alteration 

Disturbance or 
displacement during 
construction if occurs in 
water* 


Alternative B: Proponent’s 
Project 


1.2 acres in streams? 

0.4 acre in EFH 

0.4 acre in overwintering 
habitat 

1.4 acres in fish-bearing lakes 

0.1 acre in lakes with unknown 

fish presence 


Table 3.10.4. Effects to Fish and Fish Habitat from Action Alternatives* 


Alternative C: Disconnected 
Infield Roads 


0.4 acre in streams? 

0.4 acre in EFH 

0.4 acre in overwintering 
habitat 

1.4 acres in fish-bearing lakes 

0.1 acre in lakes with unknown 
fish presence 


PNG Lihden Dee Kenititaacie Alternative E: Three-Pad 
Access Alternative (Fourth Pad 
Deferred 

1.2 acres in streams? 

0.4 acre in EFH 

0.4 acre in overwintering 


0.4 acre in streams? 

0.4 acre in EFH 

0.4 acre in overwintering 
habitat habitat 

1.4 acres in fish-bearing lakes | 1.4 acres in fish-bearing lakes 

0.1 acre in lakes with unknown |0.1 acre in lakes with unknown 
fish presence fish presence 


Excavation for Habitat loss or alteration 1.5 acres in Lake M0015 1.5 acres in Lake M0015 1.5 acres in Lake M0015 No CFWR proposed 

CFWR 

Piles and VSMs Habitat loss or alteration 36 piles, 12 VSMs 20 piles, 22 VSMs 36 piles, 12 VSMs 36 piles, 108 VSMs 

below OHM __|<0.01 acre <0.01 acre <0.01 acre <0.01 acre 

Culvert batteries Habitat alteration 11 10 8 Z 

Number of lakes Habitat alteration 6 fish-bearing lakes (exceptions |7 fish-bearing lakes (exceptions |6 fish-bearing lakes (exceptions |7 fish-bearing lakes (exceptions 
within 500 feet of to ROP E-2) to ROP E-2) to ROP E-2) to ROP E-2) 

permanent 10 lakes with unknown fish 9 lakes with unknown fish 10 lakes with unknown fish 5 lakes with unknown fish 
infrastructure (ROP presence presence presence presence 

E-2) 


| Water withdrawal or 
diversion 


Temporary habitat 
alteration 

Injury or mortality from 
impingement or 
entrainment 


1,662.4 MG of freshwater 


1,914.3 MG of freshwater 


2,286.3 MG of freshwater 1,478.7 MG of freshwater 


Freshwater ice 


Habitat alteration from 


4,557.3 total acres 


5,608.0 total acres 


_ total acres 


7,164.8 total acres 


shadow 


dust 


13.8 acres in fish-bearing lakes 

7.6 acres in lakes with 
unknown fish presence 

3,188,910 total trips 

0 to 14.4 trips per hour in 
summer or fall (when dust is 
most prevalent) Year | 
through Year 10 

3.7 trips per hour in summer 
and fall Year 11 through Year 
30 


infrastructure compressed ice 495.2 miles of ice road 650.1 miles of ice road {962.4 miles of ice roads 
Onshore traffic® Habitat alteration from 19.3 acres in streams 8.9 acres in streams 12.1 acres in streams 


14.2 acres in fish-bearing lakes 

7.6 acres in lakes with 
unknown fish presence 

4,212,510 total trips 

0 to 16 trips per hour in 
summer or fall (when dust is 
most prevalent) Year | 
through Year 10 

5.7 trips per hour in summer 
and fall Year 11 through Year 
30 


431.2 miles of ice roads 
19.4 Acres in streams 


14.1 acres in fish-bearing lakes | 14.2 Acres in fish bearing 
7.1 acres in lakes with waters 
unknown fish presence 7.6 Acres in lakes with 


4,376,890 total trips 

0 to 12.6 trips per hour in 
summer or fall (when dust is 
most prevalent) Year | 
through Year 10 

2.9 to 5.8 trips per hour in 
summer or fall Year 11 
through Year 30 


unknown fish presence 

3,145,870 total trips 

0 to 14.4 trips per hour in 
summer or fall (when dust is 
most prevalent) Year 1 
through Year 10 

3.7 trips per hour in summer 
and fall Year 11 through Year 
30 
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Project Component Effect to Fish or Alternative B: Proponent’s Alternative C: Disconnected Alternative D: Disconnected PATOUETA ee OM Wierd etl 
Fish Habitat Project ; Infield Roads Access — Alternative (Fourth Pad 


Barge and support Same as Alternative B Same as Alternative B 


vessel traffic® 


Temporary disturbance or 

displacement from 

underwater noise and 

human activi 

Temporary habitat 
alteration 

Disturbance or 
displacement from 
underwater noise or 
human activity 

Injury or mortality from 
entrainment 

Note: < (less than); dB (decibels); CF WR (constructed freshwater reservoir); EFH (Essential Fish Habitat); LS (lease stipulation); MG (million gallons); OHW (ordinary high water); rms (root-mean-square); VSMs (vertical 

support members). All sound levels are detailed in Appendix E.13, Marine Mammals Technical Appendix. 

* Applies only to boat ramp on the Ublutuoch (Tinmiaqsiugvik) River. 


> Assumes 0.4 acre below OHW per boat ramp based on preliminary estimated design. 
© Traffic is detailed in Appendix D.1, A/ternatives Development, Chapter 5.0, Summary Comparison Tables for Analysis. 


24 barges, 37 tugboats, and 
258 support vessels 

145 to 175 dB rms at 3.28 feet 

from the source 

12.1 acres, 4 seasons Same as Alternative B Same as Alternative B 

164 to 179 dB rms at 3.28 feet 


21 barges, 34 tugboats, and 
225 support vessels 

145 to 175 dB rms at 3.28 feet 
from the source 

Same as Alternative B 


Screeding 
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3.10.2.3.2 Disturbance or Displacement 
Project activities that may disturb or displace fish are as follows: 
e Vehicle traffic at waterbody crossings 
e Construction of the Ublutuoch (Tinmiaqsiugvik) River boat ramp, and skiff traffic using any of the three 
boat ramps 
e Marine vessel traffic 
e Screeding 


Disturbance or displacement of aquatic species is only anticipated to occur at stream crossings when water is 
flowing and vehicle traffic is present. Fish would be temporarily displaced in the immediate area of the stream 
crossing, which is a fraction of the available similar quality habitat throughout the analysis area. Localized 
temporary displacement could occur throughout Project operations. Construction at freshwater stream crossings 
would occur in winter, when most tundra streams, shallow ponds, and lakes are frozen to the substrate; thus, fish 
would not be present at any of the stream crossings during construction. 


Winter gravel excavation at the new mine site would occur within 430 feet of Bills Creek and within 553 feet of 
the Ublutuoch (Tinmiaqsiugvik) River, both anadromous streams that would be frozen to their beds during mining 
activities. The closest overwintering habitat for fish is located in the lower Ublutuoch (Tinmiaqsiugvik) River 
approximately 3 miles or more from the blast sites; thus, fish would not be affected by blasting or gravel 
excavation. 


Noise and human activity from construction of the Ublutuoch (Tinmiaqsiugvik) River boat ramp in winter could 
disturb or displace overwintering fish if in-water construction occurs. However, because substantial overwintering 
habitat extends both upstream and downstream of the boat ramp, it is expected that fish would be able to move 
away from disturbances caused by boat ramp construction and still have access to overwintering habitat (Figure 
3.10.1). If at the time of construction, deepwater around the boat ramp site is isolated from up- and downstream 
deepwater habitats, then some fish would not have access to other areas and could be affected. 


Skiffs using the boat ramps in summer and fall could disturb or displace fish along the navigable reaches of the 
boat-accessible rivers. If only one boat ramp were constructed, use could be concentrated on that river and thus 
effects could be slightly higher there. 


Marine vessel traffic and screeding at Oliktok Dock and the barge lightering area could temporarily disturb and 
locally displace nearshore marine fish due to noise. Avoidance reactions have been observed in fish such as cod 
and herring when vessel sound levels were 110 to 130 decibels (dB) re 1 micropascal (uPa) root-mean-square 
(rms) (Ona and Godg 1990; Ona and Toresen 1988). Vessel sound source levels in the audible range for fish are 
typically 150 to 170 dB re 1 micropascal per hertz (\1Pa/Hz) (Richardson, Greene et al. 1995). Screeding could 
produce the highest sound levels of 164 to 179 dB rms at 3.28 feet from the source. These sound pressure levels 
would be within the range that could cause behavioral avoidance in fish in the immediate area of the vessel but 
would fall below levels that would injure or kill fish (Buehler, Oestman et al. 2015). Disturbance or displacement 
would occur only when vessels or screeding are underway and be limited to the nearshore barge route and Oliktok 
Dock area. Approximately 24 barge trips, 37 tugboat trips, and 258 support vessel trips would be required over 
four summer seasons. Individual fish may be affected, but populations would not. Oliktok Dock improvements 
would occur within the existing dock footprint and no in-water work would be needed; therefore, no effects to fish 
or fish habitat are anticipated. 


3.10.2.3.3 Injury or Mortality* 


Screeding at Oliktok Dock and the barge lightering areas could also injure or kill bottom-dwelling fish within the 
screeding footprint if fish were entrained in the screeded material. Up to 12.1 acres would be affected in four 
screeding occurrences. Benthic infauna abundance and diversity are very low in the Oliktok Dock area, probably 
due to shallow water depth (less than 13 feet [4 m]), runoff from adjacent rivers (i.e., high sediment loads from 
the CRD), and ice-related stress (Carey, Boudrias et al. 1984). Freezing and thawing sea ice and river runoff 
during the summer melting season significantly affect coastal water mass characteristics and decrease salinity. 
River outflow and coastal erosion also transport significant amounts of SS (Dunton, Weingartner et al. 2006). Sea 
ice pressure ridges scour and gouge the seafloor and move sediments, creating natural, seasonal disruptions of the 
seafloor. These factors will result in a less than favorable habitat for benthic organisms in the action area. Bottom 
disturbance is a natural and frequent occurrence in this nearshore region, resulting in benthic communities with 
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patchy distributions (Carey, Boudrias et al. 1984). Thus, the number of fish potentially entrained in the screeding 
footprint would be small to negligible. 


Increased subsistence access via boat ramps could result in increased harvest of fish, leading to increases in 
mortality in areas accessible by boat (streams and lakes along the Ublutuoch [Tinmiagsiugvik] River, Judy 
[Iqalliqpik] Creek, and Fish Creek). 
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Hydrocarbon pollution (e.g., PAHs) introduced to the aquatic environment through normal operations of an oil 

_ and gas project (e.g., vehicle and power generation exhaust, flaring), accidental spills (Section 3.10.2.10), or 

_ through natural sources (e.g., peat, oil seeps, forest fires) can be taken up by fish and invertebrates leading to 

_ adverse effects even at low environmental concentrations (Bender, Giebichenstein et al. 2021; Hansen, Sorensen 
et al. 2020; Perhar and Arhonditsis 2014). Past monitoring efforts in the NPR-A have detected low levels of PAHs | 
_ in subsistence fish species, although these concentration have not been found to be high enough to exhibit effects 
_ known for fish or be a health concern for human consumption (Wetzel, Mercurio et al. 2012). 


_ Exceptions to LSs and ROPs required for Alternative B would include: ROPs A-5, B-2, and E-2 and LSs K-1 and 

| K-2 (detailed in Appendix D.1, Section 4.3.10, Compliance with Required Operating Procedures). Potential 

_ impacts from these exceptions would be contingent on whether affected waterbodies are fish bearing. Possible 

| impacts from ROP A-5 exceptions are unlikely contaminate exposure events (e.g., accidental spills) leading to 

_ injury or mortality of fish, fish prey or fish predators, habitat degradation, habitat avoidance, or altered fishing 

_ pressure. Possible impacts from ROP B-2 exceptions are reduced water quality (e.g., low dissolved oxygen, 

_ increased suspended sediment), reduced habitat connectivity, or reduced habitat availability before recharge 

_ events. All liquid water volumes would follow guidelines outlined in ROP B-2a, b, and c that have been 

_ illustrated to be protective of overwintering fish (Chambers, White et al. 2008; Hilton, Reichardt et al. 2009; 

_ Hinzman, Lilly et al. 2006). Further, proposed water and/or ice aggregate volumes would not exceed volumes 

_ permitted by ADNR and ADF&G. Under Alternative B, 0.2 mile of gravel road, 1.7 miles of pipelines, and 2.2 

_ acres of gravel infrastructure would be within 500 feet of fish bearing lakes, which would require exceptions to 

_ ROP E-2. The potential impacts from ROP E-2 exceptions would reduce fish habitat quality or cause injury or 
_ mortality of fish during construction through a temporary increase in suspended sediment, construction noise, and : 
_ an increased risk of an accidental spill reaching the aquatic environment. Alternative B would include essential 
_ road and pipeline crossings of Judy (Kayyaaq) Creek, Judy (Igalliqpik) Creek, and Fish Creek, including valve 

_ pads and boat ramps, thus deviating from LS K-1 with impacts analogous to those of ROP E-2, in addition to 

_ potential changes in hydrology and downstream habitat in the fish migration corridor. Alternative B would 
include a CFWR and associated water source access infrastructure within 0.25 miles of Lake M0015, an identified 
_ deepwater lake, thus deviating from LS K-2.Impacts are detailed in Section 3.10.2.3.1. 


| As part of the Project’s USACE Section 404 compensatory mitigation plan for the unavoidable impacts on the 

_ anadromous fish-bearing waters and within 500 feet of those waters, four projects would be completed by CPAI 
_ to offset the impacts regardless of the alterative selected (Appendix I.4, Permittee-Responsible Wetlands 

| Compensatory Mitigation Plan). The four mitigation projects include: 


e Preservation of 800.3 acres of wetlands at Cape Halkett 

_e Culvert rehabilitation in Nuiqsut (12.3-acre footprint) 

e Subsistence trail rehabilitation and hardening near Nuiqsut (109.0-acre footprint) 
|e Subsistence trail rehabilitation and hardening near Anaktuvuk Pass (100.1 acres) 
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| The proposed compensatory mitigation projects would improve fish habitat by reducing bank erosion and 

_ sedimentation and improving hydrology by replacing existing culverts which would promote habitat connectivity 

_ and quality. However, Nuiqsut subsistence trail improvements would likely increase traffic and access to the 

_ Ublutuoch (Tinmiaqsiugvik) River in summer which may result in higher fishing pressure in Bill’s Creek and the 

_ upper Ublutuoch (Tinmiagqsiugvik) River. Increased human activity in these waterways may result in bank 
_ erosion, sedimentation, and habitat degradation, and a greater risk of fuel or oil spills from ATVs and boats. Bill’s 
| Creek would be crossed by the trail with a bridge or culvert designed in consultation by ADF&G and the culvert 
_ is not expected to negatively impact fish or fish habitat. The upper Ublutuoch (Tinmiagqsiugvik) River provides 

_ important habitat for sensitive fish species, although this area is not known overwintering habitat (McFarland, 
_ Morris et al. 2020; Morris 2003). Anaktuvuk Pass subsistence trail improvements would improve access to cabins | 
_ near Kongumavik Creek and an unnamed tributary nearby. The trail hardening project would be accomplished 
_ largely through the application of geogrid (i.e., a plastic matrix designed to float on top of unhardened soils and 
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3.10.2.4 Alternative C: Disconnected Infield Roads* 

Effects under Alternative C would be similar to those described under Alternative B, with the following 
differences (see Table 3.10.4): There would be one fewer bridge, one fewer culvert battery, 16 fewer piles below 
OHW, and only one boat ramp. Only the Ublutuoch (Tinmiaqsiugvik) River boat ramp would be constructed 
because there would not be gravel road access to the other rivers; therefore, there would be less fill in rivers. 
Although the number of potential users of each boat ramp is unknown, if only one ramp at the Ublutuoch 
(Tinmiagsiugvik) River were constructed, use could be concentrated on that river and effects could be higher. 
There would be an annual ice road (3.6 miles) required for the life of the Project (approximately 30 years), which 
could have longer lasting effects on water withdrawal lakes. Alternative C would have 1,050.7 more acres of ice 
infrastructure over the life of the Project and use 251.9 MG more freshwater (1,914.3 MG total). 


following differences: 0.2 mile of gravel road, 1.9 miles of pipeline, and 4.0 acres of gravel infrastructure would 
be within 500 feet of fish bearing lakes, which would reduce potential fish resource impacts relative to Alternative | 


3.10.2.5 Alternative D: Disconnected Access* 

Effects under Alternative D would be the same as described under Alternative B, with the following differences 
(see Table 3.10.4): There would be one fewer bridge and three fewer culvert batteries. Like Alternative C, only 
the Ublutuoch (Tinmiaqsiugvik) River boat ramp would be constructed because there would not be gravel road 
access to the other rivers; therefore, there would be less fill in rivers. There would be two additional seasons of ice 
roads and water withdrawal during construction and an annual ice road (12.5 miles) required for the life of the 
Project (approximately 30 years), which could have longer lasting effects on water withdrawal lakes. Alternative 
D would have 2,607.5 more acres of ice infrastructure over the life of the Project and use 623.9 MG more 
freshwater (2,286.3 MG total). 


| analysis and a separate future decision. 


_ Effects under Alternative E would be the same as described under Alternative B, with the following differences 
_ (see Table 3.10.4): There would be one fewer drill site, no CFWR, one fewer bridge, and two fewer culvert 

_ batteries (nine total). The absence of the most northern drill site (BT4) as planned in Alternative B will remove 

_ possible impacts from the Kalikpik River area. There would be fewer ice road miles (431.2 total miles) overone 
_ less season. Without the CFWR, gravel water source access roads, freshwater intake pipelines, and pads would be | 
_ used to access and extract water from Lakes L9911, M0235, M0112, M1523A, and M0015 during all phases of 
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_ the project, some of which are located in the Fish Creek LS K-1 setback. Alternative E would place 108 VSMs 

_ below the OHW. Removal of water from multiple lakes instead of constructing a CFWR may have longer lasting 

_ effects on lakes used for water withdrawal. Alternative E would include a water source access pad within 0.25 

_ mile of Lake M0015, an identified deepwater lake (i.e., 13 feet deep or deeper) and habitat for both sensitive and 

_ resistant fish species. All other fish bearing lakes within the ROP E-2 (500-foot buffer for infrastructure) or 

_ proposed as water withdrawal lakes (e.g., L9911, M0235, M0112, M0110, M1523A/B/C, and M0014) contain 
_ only resistant fish or resistant fish habitat. Like Alternative B, up to three boat ramps with associated access roads | 
_ at the Ublutuoch (Tinmiaqsiugvik) River, Judy (Iqalliqpik) Creek, and Fish Creek (5.9 acres total) could be 
_ constructed. Alternative E would include essential road and pipeline crossings of Judy (Igalliqpik) and Fish 

_ creeks, including valve pads and boat ramps. Eliminating one drill site pad (BT4) from the Project design would 

_ reduce the total length of infield pipelines, gravel roads, and ice roads, and reduce freshwater use by 183.7 MG 

_ (1,478.7 MG total). Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) 

_ would be authorized for construction, though a fourth drill site pad (BT5) may be authorized at a later time. 

: Alternative E includes all four drill site pads for analysis to identify the most significant impact case. 


_ In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis 
_ that assumes approval of BT5 and evaluates BTS analysis assuming the earliest possible construction start date 
| (Year 7). This is assumed to be the most impactful scenario under Alternative E because it includes BTS and 

_ would have the most overlap between the construction of BTS and drilling phases at BT1, BT2, and BT3. If BTS 

_ construction is deferred beyond Year 7, the anticipated impacts related to BTS would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

| Project activity (i.e., other construction and drilling activity) occurring simultaneously. 


_ Alternative E would require LS and ROP exceptions similar to those described under Alternative B, with the 

_ following differences: 0.1 mile of gravel road, 3.0 miles of pipeline, and 7.3 acres of gravel infrastructure would 
_ be within 500 feet of fish bearing lakes (ROPE E-2), and water source access pads at Lakes M0012, M1523A, and 
_ M0235 would be within the Fish Creek LS K-1 setback. These differences would increase the potential impacts to | 
_ the fish resource relative to Alternative B with additional gravel infrastructure and water sources access pads, but _ 
_ Alternative E would eliminate impacts from the construction and operation of the CFWR. 


3.10.2.7 Module Delivery Option 1: Atigaru Point Module Transfer Island 


3.10.2.7.1 Habitat Loss or Alteration* 

Gravel fill for the MTI would permanently remove 12.8 acres of nearshore marine EFH for Arctic cod and Pacific 
salmon in approximately 8 to 10 feet water depth (Table 3.10.5). The MTI area currently has no human 
development and is predominantly composed of fine silt and clay substrates (Kinnetic Laboratories Inc. 2018). 
The MTI would alter existing substrates by adding gravel and gravel bags. The MTI would be decommissioned 
after construction and the gravel would be naturally redistributed by wind and waves, which would alter the 
substrate of surrounding habitats. Fish and benthic surveys conducted in the MTI and sea ice road area suggest a 
relatively low complexity and low productivity natural condition that would likely recover within a few seasons 
after reclamation (Kinnetic Laboratories Inc. 2018). Construction and reclamation of the MTI is not anticipated to 
impede fish migration. 


During the summer construction season, 11 to 15 acres of nearshore marine fish habitat would be temporarily 
altered due to increased SS and turbidity (Coastal Frontiers Corporation 2018b). This could occur due to 
mobilization of fine-grained material in the MTI fill into the water column or from in-water work (screeding or 
recontouring of the MTI slopes). Effects would be temporary and localized because the disturbance plume would 
quickly settle and therefore would not affect fish at the population level. The duration of the plume would depend 
on the amount of fines in the fill and could last 0.5 hour to 55 days (Coastal Frontiers Corporation 2018b). 
Furthermore, mobile anadromous species could avoid the area of increased suspended sediments, with benthic 
species like sculpins, which spawn in the nearshore environment and have territorial behavior at nest sites, more 
likely to be impacted (Thorsteinson and Love 2016). The wide distribution of these nearshore marine species 
would reduce the potential for population level impact from these localized disturbances. 


Based on data for western Harrison Bay, current speeds are too low to cause significant, permanent scour of the 
sea bottom surrounding the MTI (Coastal Frontiers Corporation 2018a). Average rates of shoaling in the area are 
low (CPAI 2019b). Other human-made islands in the Beaufort Sea experience small amounts of shoaling on the 
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leeward side. Similar amounts would be expected at the MTI and would not affect the stability of the MTI or 
coastal processes around it. No accretion or further shallowing of the MTI area would be expected to occur. 


The MTI sea ice road would span approximately 2.4 miles through shallow, nearshore EFH, which would be 
naturally grounded and therefore would not affect fish or fish habitat. Once onshore, the freshwater ice road 
would be approximately 103.6 miles (total); the effects of ice roads (temporary habitat alteration) are described 
above under Alternative B (Section 3.10.2.3.1, Habitat Loss or Alteration). 


Screeding at the MTI and barge lightering areas would temporarily alter benthic marine habitat by recontouring 
sediments prior to barge landings. Because substrate types would not change and the screeded ground would 
likely resettle to conditions similar to those prior to screeding, effects to fish habitat would be minor and 
temporary. Barges would be grounded in the screeding area immediately after screeding. Intake and discharge of 
ballast water would be required to ground and then refloat barges. Effects would be the same as described for 
Alternative B, Section 3.10.2.3.1. 


3.10.2.7.2 Disturbance or Displacement 
In-water work for the MTI would be limited to screeding and contouring the fill, which could disturb or displace 


fish (cause behavioral avoidance) due to noise and human activity (Hastings and Popper 2005; Ruggerone, 
Goodman et al. 2008). Ambient underwater sound levels in the Beaufort Sea range from 77 to 135 dB re | Pa 
(Greene Jr., Blackwell et al. 2008; LGL Alaska Research Associates Inc., Greenridge Sciences et al. 2013) with 
average ambient conditions approximately 120 dB re 1 Pa; the marine underwater acoustic environment is 
characterized in Appendix E.13. Screeding would be the loudest in-water noise created, estimated at 164 to 179 
dB rms at 3.28 feet from the source (Blackwell and Greene 2003). These sound pressure levels would be within 
the range that could cause behavioral avoidance in fish but would fall below levels that would injure or kill fish 
(Buehler, Oestman et al. 2015). Other in-water work (contouring of the fill) would be even quieter than screeding. 
It is anticipated that piles and sheet piles would be installed and removed during winter, when sea ice was bottom- 
fast, and thus there would be no effects to fish from pile installation or removal. 


Increased marine vessel traffic would have the same effects as described for Alternative B. Sealift barges (9) and 
accompanying tugboats (16) would travel from Dutch Harbor to the MTI and support vessels (259) would travel 
between the MTI and Oliktok Dock. Vessel traffic would occur over four seasons and could disturb and locally 
displace nearshore marine fish due to noise while vessels were underway. Disturbance or displacement would be 
limited to the nearshore barge route, the MTI area, and the Oliktok Dock area. Individual fish may be affected, but 
populations would not. 
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Table 3.10.5. Effects to Fish and Fish Habitat from Module Delivery O 
Project Effect to Fish or Fish Option 1: Atigaru Point 
Component _ Habitat Module Transfer Island 
Gravel fill Habitat alteration 


onshore 


tions* 


Option 2: Point Lonely 
Module Transfer Island 


Gravel fill in 
marine area 


Habitat and EFH loss 

Temporary habitat 
alteration from 
sedimentation or 


12.8 acres lost 
11 to 15 acres altered 
125 dB rms at 328 feet from the source 


Option 3: Colville River Crossing 


5.0 acres filled along existing Kuparuk roads 
(no fill in waterbodies) 

1.1 acres of dust shadow beyond existing dust 
shadow in lakes with unknown fish presence 


13.0 acres lost 
11 to 15 acres altered 
125 dB rms at 328 feet from the source 


turbidity 
Disturbance or 
displacement from 
noise during gravel 
recontouring in 
summer 
Injury or mortality of 


bottom-dwelling fish in 
fill footprint 


ie 


None 


No additional screeding beyond what is 
described for Alternatives B, C, D, or E 


quantity changes) 


Screeding Temporary habitat 14.5 acres altered, 4 seasons Same as Option | 
alteration 164 to 179 dB rms at 3.28 feet 
Disturbance or Injury of fish entrained in screeded material 
displacement from 
noise or human activity 
Injury or mortality of 4k 
benthic species 
Freshwater | Habitat alteration from |307.9 MG of water 572 MG of water 
ice water withdrawal 103.6 miles of onshore ice road 223.4 miles of onshore ice road 
infrastructure | (water quality or 859.6 acres of onshore ice roads and ice pads__| 1,756.1 acres of onshore ice roads and ice pads 


Habitat alteration from 
temporarily blocked 

assage 

Disturbance or Nearshore barge route ~1,100 miles RT, 

displacement from noise | support vessel route ~100 miles RT 

and human activity 


Barge and 
support vessel 
traffic* 


4 summer seasons 


Nearshore barge route ~1,000 miles RT, 
support vessel route ~200 miles RT 


4 summer seasons 


257.2 MGs of water 
80.2 miles of onshore ice road 
666.6 acres of onshore ice roads and pads 


Approximately 2,000-foot-long ice bridge 
across the Colville River with 700 feet 
spanning the active winter channel; 
Additional 850 feet (total) of ice ramps 

Nearshore barge route ~1,200 miles RT, 
support vessel route ~5.2 miles RT 


9 barges, 16 tugboats, and 259 support vessels, |9 barges, 16 tugboats, and 259 support vessels, |9 barges, 16 tugboats, and 60 support vessels, 


2 summer seasons 


145 to 175 dB rms at 3.28 feet from the source |145 to 175 dB rms at 3.28 feet from the source | 145 to 175 dB rms at 3.28 feet from the source 
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Project Effect to Fish or Fish Option 1: Atigaru Point Option 2: Point Lonely 
Component Habitat. Module Transfer Island Module Transfer Island 
Exceptions to | Temporary habitat LS K-5 Coastal Area Setback: Ballast water |LS K-5 Coastal Area Setback: Same as Option |ROP B-1 Water Use from Rivers and Streams: 


_ Option 3: Colville River Crossing 


alteration exchanges would occur within 3 miles of the Water withdrawal from Colville River to 
Injury or mortality from | coastline, intake and discharge would occur in construct and maintain ice bridge at Ocean 
impingement or the same location, and ballast water would not Point for 5 weeks in two winters 
fish impacts | entrainment be transported. LS K-5 Coastal Area Setback: Same as Option 


Introduction of invasive 
species 


Note: ~ (approximately); dB (decibels); EFH (Essential Fish Habitat); LS (lease stipulation); MG (million gallons); MTI (module transfer island); rms (root-mean-square), ROP (required operating procedure); RT (round trip). 
All sound levels are detailed in Appendix E.13. 


@ Traffic is detailed in Appendix D.1, Alternatives Development, Chapter 5.0, Summary Comparison Tables for Analysis. 


1 
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3.10.2.7.3 Injury or Mortality* 


Placement of gravel fill in marine waters could bury fish and other bottom-dwelling organisms in the fill 
footprint. Effects would be limited to the fill footprint and would occur one time during gravel placement. Thus, 
mortality would not impact any fish at the population level. 


Screeding could also injure or kill bottom-dwelling fish within the screeding footprint. Up to 14.5 acres would be 
screeded at the MTI and the barge lightering area (Figure 3.10.3); screeding would occur over two seasons and 
would not affect fish at the population level. 


pocececenecenseensnsecennernnencersncseseseceeseeenentensnsneeceneseenscensnneseessncsnsnesnaceeceneessnenenenensesttennnnannnesreceneasasnnnectecsenssenrasnansnarsnansnannensnnranaasnannrnnsannaronsnnsnnsncnenarsnanscnanaaranneracsansennsanntaasenansannanaatananenanantancnennacisannansannnensnannnaraanancassnancnacsenccnarananneceaanasnaran aang 


_ An exception to LS K-5 (Coastal Area Setback) would be required for Module Delivery Option 1 as ballast water 
_ exchanges would occur within 3.0 miles of the coastline. Ballast water intake and discharge would occur in the 
_ same location and ballast water would not be transported. Other mitigation measures (e.g., cleaning barge ballast 
tanks before departing for the North Slope) would protect against invasive species but may result in disturbance in 
_ the immediate MTI and barge lightering areas through increased turbidity and suspended sediment. The ballast 
_ water exchanges but would be limited to the 9 barge trips and would therefore result in little disturbance relative 

| to the area of similar available fish habitat. 


3.10.2.8 Module Delivery Option 2: Point Lonely Module Transfer Island* 

All the effects to fish and fish habitat described for Option 1 would apply to Option 2, as shown in Table 3.10.5. 
Nearshore marine fish species at Point Lonely are similar to Atigaru Point, with the addition of Bering cisco 
(Schmidt, McMillan et al. 1983). The soft-bottom benthic assemblage offshore of Pitt Point (Carey, Ruff et al. 
1981) also appears similar to Atigaru Point benthos. Option 2 would have the same design, size, and water depth 
as Option 1. 


The main difference between the two options is that Option 2 would require double the freshwater withdrawal for 
about twice the length of ice roads (see Table 3.10.5), which might cause more habitat alteration if lakes do not 
recover to pre-withdrawal levels. The effects of withdrawing more water would cover a larger area (1.e., more 
lakes would be used for withdrawal) but would not differ in the type, magnitude, or duration. Additionally, Option 
2 would have markedly more miles of support vessel traffic to and from Oliktok Point, which would cause more 
local disturbance and displacement of fish in the vessel route. 
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3.10.2.9 Module Delivery Option 3: Colville River Crossing* 

Because Option 3 would not require an MTI, effects to fish would be substantially less than Options | or 2 (see 
Table 3.10.5). Option 3 would not require additional screeding beyond what is described for the action 
alternatives. Barge, tugboat, and support vessel traffic would also occur under Option 3 but would be limited to 
two summer seasons (fewer than Options | or 2). Barges and tugboats would have to travel farther to get to 
Oliktok Dock than to the MTI locations in Options 1 or 2. However, because support vessels would originate 
from Oliktok Dock, Option 3 would substantially reduce the miles of support vessel traffic and the number of 
trips needed (see Table 3.10.5). Vessel traffic would disturb and locally displace nearshore marine fish due to 
noise, as described under Alternative B in Section 3.10.2.3.2, Disturbance or Displacement. 


Option 3 would require 5.0 acres of gravel fill along existing Kuparuk gravel roads to widen curves (no fill in 
waterbodies; see Table 3.10.5), which would expand the existing dust shadow along the road and affect 1.1 acres 
of lakes with unknown fish presence that are currently outside the dust shadow. Effects of dust deposition are 
described in Section 3.10.2.3.1. 


Option 3 would require 666.6 acres of ice roads and ice pads over 2 years (Year 5 and Year 7). Ice roads and pads 
can also alter fish habitat by temporarily blocking passage or eroding streambeds or stream banks, as described in 
Section 3.10.2.3.1. Ice infrastructure for Option 3 would require 257.2 MG of freshwater. Lakes in the area from 
DS2P to the Itkillik River are generally shallower and contain only resistant fish species or no fish. Thus, 
although numerous lakes may be used for water withdrawal, effects to fish are not expected. 


Because most of the streams that would be crossed by the Option 3 ice road east of the Colville River freeze to the 
bottom in the winter, effects to fish would be minimal. However, the Itkillik River has overwintering habitat near 
its confluence with the Colville River (Figure 3.10.1). Thus, there is potential for isolated overwintering habitat 
that would need to be avoided during final alignment of the ice road. 
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As described in Section 3.10.1, Affected Environment, fish are not anticipated to be present at or moving through 
Ocean Point to any large extent during the proposed operational period in winter because the river ice can be 
naturally grounded, little flow exists, most fish exhibit limited movement during winter, and most fish harvested 
and detected in research appear to use habitats further downstream (Moulton, Seavey et al. 2006; Moulton, 
Seavey et al. 2010). In addition, because the entirety of the ice bridge crossing would not be grounded, channels 
for fish movement would be present. CPAI will monitor ice conditions and flow at the crossing location over the 
next several winters prior to ice bridge construction in Year 5 and Year 7. If there are indications that fish may be 
present in winter, CPAI would work with ADF&G through the permitting process to determine if and how to 
accommodate fish passage through the ice bridge. It is anticipated that the ice bridge at the Colville River crossing 
would be needed for 5 weeks. 


_ Exceptions to the ROP B-1, which aims to maintain populations of and adequate fish habitat for fish and 

_ invertebrates through prohibiting withdrawal of unfrozen water from rivers and streams during winter, may be 

_ required for Module Delivery Option 3 in the management of the Colville River ice bridge at Ocean Point. The 

_ impact to fish from this exception would be actively investigated and mitigated through adaptive management as 
_ detailed above. 


ST WAae) Oil Spills and Other Accidental Releases 

The EIS evaluates the potential impact of accidental spills. Chapter 4.0, Spill Risk Assessment, describes the 
likelihood, types, and sizes of spills that could occur. Under all action alternatives, spills and accidental releases 
of oil or other hazardous materials could occur. Spills associated with the storage, use, and transport of waste and 
hazardous materials (such as diesel, gasoline, and other chemicals) during all Project phases would likely be 
contained to gravel or ice pads, inside structures, or within secondary containment structures. Therefore, these 
types of spills would not be expected to affect fish or aquatic habitats. 


Spills from oil infrastructure could occur during drilling and operations from leaking wellheads, facility piping, 
process piping, or ASTs but would likely be contained to, and cleaned up on, gravel pads or their immediate 
fringes. In the unlikely event that a pipeline spill occurs at a river crossing during high water flow, the extent of 
the accidental release could be larger and affect fish habitat and EFH. A spill from a pipeline crossing streams in 
the Willow area may reach the channels of Fish Creek or the Kalikpik River (Alternatives B, C, and D; under 
Alternative E, the Kalikpik River would not have a pipeline crossing), particularly during periods of flooding. As 
described in CPAI (2018a), the relatively low flow and highly sinuous nature of streams in the Fish Creek and the 
Kalikpik River basin may preclude a spill into one of these rivers from reaching Harrison Bay. 


The HDD crossing of the Colville River with diesel and seawater pipelines could also create the potential risk of a 
spill. However, the risk would be very low (approaching zero) because the pipelines would be insulated and 
placed within an outer pipeline casing, which would inhibit heat transfer to permafrost, contain fluids in the event 
of a leak or spill, and provide structural integrity. The existing HDD crossing of the Colville River by the Alpine 
Sales Oil Pipeline has had no spills to date; it was constructed in 1998 and 1999 and is the same size (both 
pipeline and borehole) as that proposed for Willow. Any unintended releases from the diesel pipeline within the 
outer pipeline casing would be detected and responded to quickly. It would be very unlikely that fluids would 
reach the Colville River or the delta and expose EFH. If they did, pre-staged spill response materials located 
throughout the CRD will allow a quick response and increase the likelihood of containment. 


If a reservoir blowout were to occur, there is the potential for oil to reach nearby freshwater lakes and stream 
channels; however, a reservoir blowout is unlikely to reach Harrison Bay due to the distance to the drill sites and 
the sinuous nature of streams in the area (CPAI 2018a). 


Seawater spills on nonfrozen waterbodies could have effects that would last for several years depending on the 
size of the spill and the size of the waterbody. Seawater spills would affect salt-tolerant fish species 
(e.g., ninespine stickleback) less than more sensitive species, such as Arctic grayling. 


Belize t Effects to Essential Fish Habitat 

All the types of effects to habitat described above would apply to EFH. Because not all stream crossings would be 
in EFH, all action alternatives would fill 0.4 acre of freshwater EFH due to gravel fill. Piles and VSMs below 
OHW would fill another 0.01 acre of EFH. All the effects to marine habitat described for the module delivery 
options would be in EFH. 
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Some unavoidable and irretrievable loss of fish habitat would occur throughout the life of the Project 
(approximately 30 years); for all action alternatives and module delivery options, the amount of habitat loss would 
be small in comparison to the amount of available habitat of similar type and quality. Impacts would not be 
irreversible and would not affect the long-term sustainability of fish resources. However, irreversible direct 
mortality to fish and benthic organisms would occur as a result of screeding for any action alternative or module 
delivery option and as a result of gravel fill required for the MTI (Options 1 and 2). Both the fill footprint and the 
screeding footprint would be small in relation to the amount of available habitat of similar type and quality. These 
irreversible impacts would be relatively small and would not impact the population viability of impacted species. 
The alteration of nearshore habitat would also be irreversible because even if the MTI is abandoned and reshaped, 
it would still exist. 


3.11 Birds* 

The Willow Supplemental EIS was developed in accordance with the requirements of the Migratory Bird Treaty 
Act (MBTA) and the MBTA Memorandum of Understanding put in place by Executive Order 13186. The 
analysis area for birds, which encompasses the area of direct and indirect effects to birds, is the area within a 3.7- 
mile (6-km) radius of gravel and ice infrastructure, pipelines, mine sites, module delivery sites, and Project 
activities (Figure 3.11.1). The 3.7-mile (6-km) radius is based on decreased nest survival of some species within 
3.1 miles (5 km) of oil field facilities (Liebezeit, Kendall et al. 2009). Movements of more than 3.7 miles are 
possible for foraging gulls, ravens, and raptors, which may be attracted to artificial food, nesting sites, or perch 
sites (Engle and Young 1992; Weiser and Gilchrist 2012; White, Clum et al. 2002). 


The temporal scale for analysis of impacts to birds is the life of the Project (approximately 30 years) and 
reclamation. Reclamation of onshore areas is expected to take at least 20 to 30 years (Section 3.9, Wetlands and 
Vegetation). If reclamation did not occur, effects would be permanent. The temporal scale for construction 
impacts related to human presence and noise would last only through construction. Marine substrates that would 
be screeded would return to pre-screeding condition in approximately one season. After abandonment of the MTI, 
the island is expected to be reshaped by waves and ice and resemble a natural barrier island within 10 to 20 years 
(more details in Section 3.8.2.7, Module Delivery Option 1: Atigaru Point Module Transfer Island). 


3.11.1 Affected Environment 


3.11.1.1 Bird Species 

Between 80 and 90 bird species may occur in the analysis area and nearshore waters of the Beaufort Sea (BLM 
2004a, 2012c); approximately 50 species regularly occur or are common (Appendix E.11, Birds Technical 
Appendix). Ground-nesting shorebirds are the most abundant breeding birds (in terms of number of species and 
number of breeding individuals) followed by passerines, waterfowl, loons, seabirds, ptarmigan, and raptors. 
Nearly all species are seasonal migrants using the ACP during the breeding season. The exceptions are rock and 
willow ptarmigan, gyrfalcon, snowy owl, and common raven, which can be year-round residents (Johnson and 
Herter 1989). 


3.11.1.1.1 Special Status Species 
Nine bird species in the analysis area are listed as sensitive species by BLM (2019a) and nine species are listed as 


birds of conservation concern by the USFWS (2021) (two of which are not on the BLM list). All special status 
species are described in more detail in Appendix E.11. 


Two species possibly occurring in the analysis area, spectacled and Steller’s eiders, are listed as threatened under 
the ESA. Low densities of spectacled eiders occur throughout most of the analysis area annually during pre- 
breeding (Figure 3.11.2) (Shook, Parrett et al. 2020), but nesting is only known to occur near the coast (including 
near the module delivery options) (Frost, Ritchie et al. 2007; Morgan and Attanas 2018; Sexson, Pearce et al. 
2014). Spectacled eiders move along the coast through Harrison Bay and westward during post-breeding (Sexson, 
Pearce et al. 2014). Steller’s eiders are rare in the analysis area (Figure 3.11.3) and primarily breed near Utqiagvik 
(Johnson, Shook et al. 2018; Quakenbush, Day et al. 2002). The most recent sightings of Steller’s eider in the 
analysis area were during pre-breeding in 2013 (one pair) near Point Lonely, 2006 (one male) near Atigaru Point 
(USFWS 2016b), and 2001 (one male flying) near GMT-2 (Johnson, Shook et al. 2018). No breeding records for 
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Steller’s eiders have been confirmed in the Willow, CRD, and Kuparuk areas for more than 3 decades (Johnson, 
Shook et al. 2018). 


The EIS focuses on three special status species: spectacled eider (a uncommon breeder in coastal portions of the 
analysis area), Steller’s eider (a rare visitor and unlikely breeder in the analysis area), and yellow-billed loon (a 
common breeder in the analysis area west of the Colville River; Figure 3.11.4), see Table E.11.1 in Appendix 
E.11. LSs and ROPs for these three species are prescribed in the NPR-A IAP/EIS ROD (BLM 2022b) and 
summarized in Section 3.11.2.1.1, Applicable Lease Stipulations and Required Operating Procedures. Densities 
of these species in the analysis area and locations recorded on aerial surveys are depicted in Figures 3.11.2 
through 3.11.5. 


BLM is undergoing ESA Section 7 consultation with USFWS concurrent to the NEPA process for effects to ESA 
bird species (spectacled and Steller’s eider) and their critical habitat. 


3.11.1.2 Bird Habitats* 

Birds typically use the ACP (including the analysis area) during several important life history stages: pre- 
breeding, nesting, brood-rearing, molting, and fall-staging. Few species winter on the ACP. Generally, higher 
densities of nesting birds are found in coastal rather than interior ACP areas (Alaska Shorebird Group 2019; 
Andres, Johnson et al. 2012; Bart, Platte et al. 2013; Johnson, Burgess et al. 2004). The analysis area occurs 
within five Important Bird Areas (IBAs) (Figure 3.11.1), designated by the National Audubon Society as globally 
significant for their use by large proportions of bird populations during different seasons (Smith, Walker, 
Stenhouse et al. 2014; Smith, Walker, Free et al. 2014). Two IBAs occupy the marine areas offshore of the 
transport options and three terrestrial IBAs encompass ice roads and permanent infrastructure for the Project. The 
Barrow Canyon and Smith Bay IBA, west of Harrison Bay, is of global significance because it is used by 1% or 
more of the North American populations of arctic terns, black-legged kittiwakes, glaucous gulls, king eiders, 
long-tailed ducks, red phalaropes, and Sabine’s gulls, and it regularly holds significant numbers of yellow-billed 
loons (Audubon Alaska 2014). The Beaufort Sea Nearshore IBA includes Harrison Bay and is globally significant 
because it is used by 1% or more of the North American populations of brant, glaucous gulls, king eiders, long- 
tailed ducks, red-throated loons, surf scoters, white-winged scoters, and yellow-billed loons and is used by 
significant numbers of black scoters (Audubon Alaska 2014). The terrestrial CRD IBA, which includes the CRD 
and Fish and Judy creeks, is a potential global site supporting 1% or more of the North American population of 
yellow-billed loons and significant numbers of black scoters and Steller’s eiders. South of the delta is the Lower 
Colville River IBA, which is globally significant because it is used by yellow-billed loons and continentally 
important because it supports peregrine falcons and gyrfalcons. Immediately west is the Teshekpuk Lake Area 
IBA, another global site supporting 1% or more of the North American populations of American golden plovers, 
black-bellied plovers, dunlin, long-billed dowitchers, pectoral sandpipers, red phalaropes, red-necked phalaropes, 
semipalmated sandpipers, stilt sandpipers, buff-breasted sandpipers, brant, greater white-fronted geese, yellow- 
billed loons, red-throated loons, and significant numbers of black scoters and Steller’s eiders. The NPR-A also 
provides non-territorial and juvenile golden eagles from Denali National Park and Preserve and other breeding 
areas with foraging areas during spring and summer and could be important habitat supporting population 
recruitment (McIntyre, Douglas et al. 2008; McIntyre and Lewis 2018). 


Nesting shorebirds, waterfowl, loons, gulls, and terns favor areas with deep and shallow lakes with low relief 
shorelines; marshes, patterned wet and moist meadows, and drained lake basins (Cotter and Andres 2000; 
Johnson, Burgess et al. 2003). Species richness and the occurrence of shorebirds declines west to east across the 
ACP (Alaska Shorebird Group 2019; Johnson, Lanctot et al. 2007), as does total numbers of shorebirds, 
waterfowl, loons, grebes, gulls, terns, and jaegers (Bart, Platte et al. 2013). Nesting songbirds and other landbirds 
(e.g., ptarmigan, raptors) tend to use moist meadows, uplands, river and lake bluffs, and shrub areas (Bart, Brown 
et al. 2012; Ritchie 2014) and have a less coastal distribution but are still more abundant west of the Colville 
River than to the east (Liebezeit, White et al. 2011), with the possible exception of Lapland longspurs (Bart, 
Brown et al. 2012). Available data on habitat use by 71 species that may occur in the analysis area are 
summarized in Table E.11.1 in Appendix E.11. 


The habitats were ranked by the number of species using them to portray areas with the highest potential for avian 
occurrence and avian diversity (Figures 3.11.1 and 3.11.6; Appendix E.11, Table E.11.2). Whereas there is not a 
documented correlation between species richness and the number of birds using habitats on the ACP, there is an 
observed trend of increasing numbers of birds in areas and habitats with higher species richness (Bart, Brown et 
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al. 2012; Bart, Platte et al. 2013; Johnson, Burgess et al. 2005; Johnson, Lanctot et al. 2007). The most common 
habitats in the analysis area are Moist Tussock Tundra, Moist Sedge-Shrub Meadow, and Patterned Wet Meadow 
(Appendix E.11, Table E.11.2). Moist Tussock Tundra tends to occur in uplands and side slopes and supports 
lower densities of breeding birds than does Patterned Wet Meadow, Moist Sedge-Shrub Meadow, and other 
aquatic and wet habitat types. The highest number of bird species use Patterned Wet Meadow (44 species), which 
also supported the most nests of large waterbirds on the CRD (Johnson, Burgess et al. 2005, Table 7) and in the 
CDS area (Rozell, Johnson et al. 2020, Table 5). Nonpatterned Wet Meadow (39 species) was second in species 
richness and Moist Sedge-Shrub Meadow was third (37 species). Other important habitats to the bird community 
include the following: 

e Wetland habitats that support high densities of waterbirds include Old Basin Wetland Complex (27 
species), Deep Polygon Complex (25 species), and Young Basin Wetland Complex (21 species). 
Spectacled eiders prefer wetland habitats for nesting and brood-rearing, as do many other species of 
waterfowl, loons, grebes, shorebirds, gulls, terns, and jaegers. 

e Aquatic marsh habitats with emergent vegetation, while less abundant than wetland habitats, are also used 
frequently by pre-breeding and nesting spectacled and Steller’s eiders (Graff 2016). Shorebirds, loons and 
grebes, and waterfowl use Sedge Marsh (25 species) and Grass Marsh (15 species) for nesting, feeding, 
and raising young. 

e Marine waters at the three module delivery options have been identified as two global IBAs: the Beaufort 
Sea Nearshore IBA (includes Options 2 and 3), and the Barrow Canyon and Smith Bay IBA (includes 
Option 1) (Smith, Walker et al. 2012). Large numbers of seabirds, sea ducks (including eiders), 
waterfowl, and loons use Open Nearshore Water (22 species), particularly during post-breeding and 
migration. 

e Salt Marsh (21 species), Salt-killed Tundra (3 species), and Tidal Flat Barrens (7 species) support 
shorebirds for post-breeding and pre-migratory feeding. Brant and snow geese prefer Salt Marsh during 
brood-rearing and fall-staging; nesting spectacled eiders use Salt Marsh and Salt-killed Tundra for 
nesting. 

e Yellow-billed loons prefer lake habitats for nesting and brood-rearing. Spectacled eiders and other 
waterbird species also use these habitats for pre-breeding and nesting: Deep Open Water with Islands or 
Polygonized Margins (14 species), Deep Open Water without Islands (12 species), and Tapped Lake with 
High-water Connection (10 species). 


a SE EEE SE SE rn ER a fr enn eS A 


Many of the 90 bird species that may occur in the Project area do not have abundance or density data available to 
_ use in impacts analysis. Instead, the amount of habitat lost directly from construction of infrastructure and 
_ indirectly by the effects of dust and disturbance are used to estimate impacts on the migratory bird community. 


Existing development and infrastructure in the analysis area occur from several oil and gas developments (GMT, 
Alpine, Nuna, Oooguruk, and Kuparuk) and the community of Nuigsut. More gravel infrastructure occurs on the 
east side of the Colville River, where there are roads, mine sites, airstrips, reservoirs, pipelines, processing 
facilities, a dock (Oliktok Dock), and a seawater treatment facility. On the west side of the river, gravel 
infrastructure is focused in the lower reaches of the Ublutuoch (Tinmiaqsiugvik) River and Fish (Iqalliqpik) Creek 
basins and in the CRD (Figure 3.11.1). This existing infrastructure and development activities (traffic, drilling, 
processing, etc.) contribute dust, sediment, noise, and the potential for spills to existing habitats. Seasonal ice 
infrastructure and associated water withdrawal occur annually to support oil and gas exploration. The area is used 
for subsistence and research and has a relatively minor amount of associated boat, foot, air, and off-road vehicle 
traffic. 


Climate change is occurring on the ACP, as described in Section 3.2, Climate and Climate Change. Warmer 
temperatures and earlier snowmelt affect bird ecology and habitats by changing seasonal timing (arrival, 
departure, and life stages), forage availability, habitat, and range expansion. As a result, species assemblages may 
change at various levels of the food web. 


3.11.1.2.1 Special Status Species Habitats 


Habitat use by special status species is summarized in Tables E.11.1 and E.11.2 and by spectacled eiders in Table 
E.11.3 in Appendix E.11. All but two habitat types in the analysis area are used by one or more special status 
species. 
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Spectacled eiders have been documented in the analysis area during the pre-breeding (Johnson, Parrett et al. 2019) 
and nesting seasons (Frost, Ritchie et al. 2007; Morgan and Attanas 2018) and nearshore during post-breeding 
periods (Fischer and Larned 2004; Sexson, Pearce et al. 2014). Nest searches have been conducted but nesting has 
not been confirmed within 3 miles of where the majority of new gravel infrastructure is proposed (Rozell, Shook 
et al. 2021). Steller’s eiders are not known to breed in the analysis area. Yellow-billed loons breed in the Willow 
area and throughout the CRD and northern NPR-A. They nest and raise young primarily in Deep Open Lakes with 
Islands or Polygonized Margins, Deep Open Lakes without Islands, and Tapped Lakes with High-water 
Connections. Less frequently, nests occur in shallow lakes or wetlands from which young are moved to adjacent 
large deep lakes (Johnson, Shook et al. 2019; Shook, Parrett et al. 2020). 


Critical habitat for bird species protected under the ESA does not occur in the analysis area and would be avoided 
by the barge transit route. 


3.11.2 Environmental Consequences 


3.11.2.1 Avoidance, Minimization, and Mitigation 


| BLM-managed lands and are intended to mitigate impacts to birds from development activity (BLM 2022b). The 

_ LSs and ROPs would reduce impacts to bird habitat, subsistence hunting and fishing areas, and the environment, 

_ associated with the construction, drilling, and operation of oil and gas facilities. In 2021, BLM was directed to 

_ reevaluate the 2020 NPR-A IAP. The NPR-A IAP reevaluation resulted in the issuance of anew NPR-A IAP 

_ ROD that selected an alternative nearly identical to the 2013 NPR-A IAP ROD. Full text of the requirements is 

_ provided in BLM (2022b). _ Q : 

Table 3.11.1 Summary of Applicable Lease Stipulations and Required Operating Procedures Mitigating 
Impacts to Birds* 

LS or |Description or Objective Requirement/Standard 

ROP 

ROP |Protect the health and safety of oil | Areas of operation shall be left clean of all debris. 

A-1 {and gas field workers and the 

general public by disposing of 

solid waste and garbage in 

accordance with applicable 

federal, State, and local law and 


regulations. al 
ROP |Minimize impacts on the Lessees/permittees shall prepare and implement a comprehensive waste 


A-2 |environment from non-hazardous |management plan for all phases of exploration and development, including seismic 
and hazardous waste generation. __|activities. The plan shall be submitted to the AO for approval, as part of a plan of 
Encourage continuous operations or other similar permit application. 

environmental improvement. 
Protect the health and safety of oil 
field workers and the general 
public. Avoid human-caused 
changes in predator populations. 


Waste generation shall be addressed in the following order of priority: 1) 
prevention and reduction, 2) recycling, 3) treatment, and 4) disposal. The plan shall 
consider the following requirements: 

a. The plan shall identify precautions that are to be taken to avoid attracting 
wildlife to food and garbage. 

b. Requirements prohibit the burial of garbage. Users shall have a written 
procedure to ensure that the handling and disposal of putrescible waste will be 
accomplished in a manner that prevents the attraction of wildlife. All putrescible 
waste shall be incinerated, backhauled, or composted in a manner approved by 
the AO. All solid waste, including incinerator ash, shall be disposed of in an 
approved waste-disposal facility. The burial of human waste is prohibited. 

c. BLM requires all pumpable solid, liquid, and sludge waste be disposed of by 
injection in accordance with EPA, DEC, and AOGCC regulations and 
procedures. 

d. BLM prohibits wastewater discharges or disposal of domestic wastewater into 
bodies of water, including wetlands, unless authorized by a National Pollutant 
Discharge Elimination System or State permit. 


a al 
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ROP 


ROP 
A-3 


Minimize pollution through 
effective hazardous-materials 
contingency planning. 


Final Supplemental Environmental Impact Statement 


Requirement/Standard 


A hazardous materials emergency contingency plan shall be prepared before 

transportation, storage, or use of fuel or hazardous substances. The plan shall 

include a set of procedures to ensure prompt response, notification, and cleanup in 

the event of a hazardous substance spill or threat of a release. The plan shall include 

a list of resources available for response. In addition, contingency plans shall 

include requirements to: 

a. Provide refresher spill-response training to NSB and local community spill- 
response teams on a yearly basis. 

b. Plan and conduct a major spill-response drill annually. 

c. Develop spill prevention and response contingency plans and participate in the 
North Slope Subarea Contingency Plan [superseded by the Alaska Inland Area 
Contingency Plan] for Oil and Hazardous Substances Discharges/Releases for 


the NPR-A operating area. 


ROP 
A-4 


ROP 
A-5 


ROP 
A-7 


Minimize the impact of 
contaminants on fish, wildlife, and 
the environment, including 
wetlands, marshes, and marine 
waters, as a result of fuel, crude 
oil, and other liquid chemical 
spills. Protect subsistence 
resources and subsistence 
activities. Protect public health 
and safety. 


Minimize the impact of 
contaminants from refueling 
operations on fish, wildlife, and 
the environment. 

Minimize the impacts to the 
environment of disposal of 
produced fluids recovered during 
the development phase on fish, 
wildlife, and the environment. 


Before initiating any oil and gas or related activity or operation, develop a 
comprehensive spill prevention, control, and countermeasure plan per 40 CFR 112. 
The plan shall consider the following requirements: 

a. Sufficient oil-spill-cleanup materials shall be stored at all fueling points and 
vehicle-maintenance areas and shall be carried by crews on all overland moves. 

b. Fuel and other petroleum products and other liquid chemicals shall be stored in 
proper containers at approved locations. Fuel, petroleum products, and other 
liquid chemicals that in total exceed 1,320 gallons shall be stored within an 
impermeable lined and diked area or within approved alternate storage 
containers. Within 500 feet of waterbodies, fuel containers are to be stored 
within appropriate containment. 

c. Liner material shall be compatible with the stored product and capable of 
remaining impermeable during typical weather extremes expected throughout 
the storage period. 

d. Permanent fueling stations shall be lined or have impermeable protection. 

e. All fuel containers shall be marked with the responsible party's name, product 
type, and year filled or purchased. 

f. Notice of any reportable spill (as required by 40 CFR 300.125 and 18 AAC 
75.300) shall be given to the authorized officer as soon as possible, but no later 
than 24 hours after occurrence. 

g. All oil pans (1.e., “duck ponds”) shall be marked with the responsible party’s 
name. 

Refueling of equipment within 500 feet of the active floodplain of any 

waterbody is prohibited. Fuel storage stations shall be located at least 500 feet 

from any waterbody with the exception that small caches (up to 210 gallons) for 
motorboats, float planes, ski planes, and small equipment. 

Discharge of produced water in upland areas and marine waters is prohibited. 
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LS or |Description or Objective 
ROP 


Requirement/Standard 


ROP |Maintain natural hydrologic 

B-2 __|regimes in soils surrounding lakes 
and ponds, and maintain 
populations of, and adequate 
habitat for, fish, invertebrates, and 
waterfowl. 


Withdrawal of unfrozen water from lakes and the removal of ice aggregate from 
grounded areas <4 feet deep may be authorized on a site-specific basis. Current 
water use requirements are: 

a. Lakes with sensitive fish (i.e., any fish except ninespine stickleback or Alaska 
blackfish): unfrozen water available for withdrawal is limited to 15% of 
calculated volume deeper than 7 feet; only ice aggregate may be removed from 
lakes that are <7 feet deep. 

. Lakes with only non-sensitive fish (i.e., ninespine stickleback or Alaska 
blackfish): unfrozen water available for withdrawal is limited to 30% of 
calculated volume deeper than 5 feet; only ice aggregate may be removed from 
lakes that are <5 feet deep. 

. Lakes with no fish present, regardless of depth: water available for use is limited 
to 35% of total lake volume. 

. In lakes where unfrozen water and ice aggregate are both removed, the total use 
shall not exceed the respective 15%, 30%, or 35% volume calculations. 

. Additional modeling or monitoring may be required to assess water level and 
water quality conditions before, during, and after water use from any fish- 
bearing lake or lake of special concern. 

Any water intake structures shall be designed, operated, and maintained to 
prevent fish entrapment, entrainment, or injury. Note: All water withdrawal 
equipment must be equipped and must use fish screening devices approved by 
the ADF&G. 

. Compaction of snow cover or snow removal from fish-bearing waterbodies 

shall be prohibited except at approved ice road crossings, water pumping 

stations on lakes, or areas of grounded ice. 


Ea 


compaction of soils, and minim 
the breakage, abrasion, 
compaction, or displacement of 
vegetation. 


Protect stream banks, minimize a. 
ize 


i 


Ground operations shall be allowed only when frost and snow cover are 
sufficient to protect the tundra. Ground operations shall cease when the spring 
snowmelt begins (approximately May 15); the exact dates will be determined by 
the AO. 

. Low-ground-pressure vehicles shall be used for on-the-ground activities off ice 
roads or pads. 

. Bulldozing of tundra mat and vegetation, trails, or seismic lines is prohibited. 

. To reduce the possibility of ruts, vehicles shall avoid using the same trails for 
multiple trips unless necessitated by serious safety or superseding environmental 
concer. 

. The location of ice roads shall be designed and located to minimize compaction 
of soils and the breakage, abrasion, compaction, or displacement of vegetation. 
Offsets may be required to avoid using the same route or track in the subsequent 
year. 

. Motorized ground-vehicle use within the Colville River Special Area associated 

with overland moves, seismic work, and any similar use of heavy equipment 

shall be minimized within an area that extends | mile west or northwest of the 
bluffs of the Colville River. 


Protect fish-bearing waterbodies, 
water quality, and aquatic habitats. 


Permanent oil and gas facilities are prohibited within 500 feet of fish-bearing 
waterbodies (as measured from the ordinary high water mark). Essential pipeline 
and road crossings will be permitted on a case-by-case basis. Note: Also refer to 


Minimize the impact of mineral 
materials mining activities on air, 
land, water, fish, and wildlife 
resources. 


| Stipulations K-1 and K-2. 

Gravel mine site design and reclamation will be in accordance with a plan approved 

by the AO. The plan shall consider: 

a. Locations outside the active floodplain. 

b. Design of gravel mine sites within active floodplains to serve as water reservoirs 
for future use. 

c. Potential use of the site for enhancing fish and wildlife habitat. 

d. Potential storage and reuse of sod/overburden for the mine site or at other 
disturbed sites on the North Slope. 
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b. Feeding wildlife is prohibited. 
Minimize bird collisions with Flagging of structures (e.g., elevated utility lines, guy wires) shall be required to 


Requirement/Standard 


_ 


a. Lessee shall use best available technology to prevent facilities from providing 
nesting, denning, or shelter sites for ravens, raptors, and foxes. The lessee shall 
provide the AO with an annual report on the use of facilities by ravens, raptors, 
and foxes as nesting, denning, and shelter sites. 


minimize bird collision. All facility external lighting shall be designed to direct 
artificial exterior lighting inward and downward or be fitted with shields to 
reduce reflectivity in clouds and fog conditions. 

Bird species with special status are protected under ROP E-10 and ROP E-21, and 
by the protections outlined below. Before the approval of infrastructure 


construction, the following studies shall be conducted, and recommended design 
elements shall be incorporated. 


Special Conditions in Spectacled and/or Steller’s Eiders Habitats: 

a. BLM requires submittal of a minimum of 3 years of site-relevant survey data 
before authorization of construction, if such construction is within spectacled 
and Steller’s eider habitats. BLM will evaluate adequacy of survey data and 
ecological mapping to determine if ground-based nest surveys are required. 
Information gained from these surveys shall be used to make infrastructure siting 


. If spectacled and/or Steller’s eiders are determined to be present within the 
proposed development area, the applicant shall work with USFWS and BLM 
early in the design process to site roads and facilities in order to minimize 
impacts to nesting and brood-rearing eiders and their habitats. 


Special Conditions in Yellow-billed Loon Habitats: 

The permittee shall determine and submit to BLM information on yellow-billed 

loon habitat presence within a project area using the most current data and analysis 

results from research conducted within the NPR-A. 

a. If yellow-billed loon habitat is determined to be present within the project area, 
BLM will require submittal of a minimum of 3 years of site-relevant survey data 
of lakes greater than 25 acres within 1 mile of the proposed infrastructure. 

. The design and location of infrastructure must minimize disturbance. The default 
standard mitigation shall be a minimum 0.5-mile buffer around all recorded nest 
sites and shall be up to | mile, where feasible. Lakes with yellow-billed loon 
occupancy shall also include a minimum 1,625-foot buffer around the shoreline. 
Development would generally be prohibited within buffers; BLM would 
consider waivers or modifications to this requirement if no other feasible de 


An ecological land classification map of the development area shall be 
developed before approval of facility construction. The map will integrate 
geomorphology, surface form, and vegetation at a scale, level of resolution, and 
level of positional accuracy adequate for detailed analysis of development 


LS or |Description or Objective 
ROP 
ROP |Avoidance of human-caused 
E-9 __|increases in populations of 
predators of ground nesting birds. 
ROP 
E-10_ jinfrastructure, especially during 
migration and inclement weather. 
ROP _ | Minimize impacts on bird species, 
E-11  |particularly those listed under the 
Endangered Species Act and BLM 
special status species, resulting 
from direct or indirect interaction 
with infrastructure. 
decisions. 
b 
b 
exists. 
ROP |Use ecological mapping as a tool 
E-12  |to assess wildlife habitat before 
development of permanent 
facilities to conserve important 
habitat types during development. |alternatives. 
ROP |Prevent or minimize the loss of 
E-15  |nesting habitat for cliff nesting 


raptors. 


a. Removal of more than 100 cubic yards of bedrock outcrops, sand, and/or gravel 
from cliffs shall be prohibited. 

b. Any extraction of sand and/or gravel from an active river or stream channel shall 
be prohibited unless preceded by a hydrological study that indicates no potential 


impact to the integrity of the river bluffs. 


—— 
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LS or |Description or Objective 


Avoid and reduce temporary 
impacts to productivity from 
disturbance near Steller’s and/or 
spectacled eider nests. 


Minimize the impacts on bird 
species from direct interaction 
with aboveground utility 
infrastructure. 


Requirement/Standard 


Ground-level activity (by vehicle or on foot) within 656 feet (200 m) of occupied 
Steller’s and/or spectacled eider nests from June 1 through August 15, will be 
restricted to existing thoroughfares, such as pads and roads. Construction of 
permanent facilities, placement of fill, alteration of habitat, and introduction of high 
noise levels within 656 feet of occupied Steller’s and/or spectacled eider nests will 
be prohibited. 


In cases in which oil spill response training is proposed to be conducted within 
656 feet of shore in riverine, marine, or inter-tidal areas, BLM will work with 
USFWS to schedule the training at a time that is not a sensitive nesting/brood- 
rearing period or require that nest surveys be conducted in the training area prior 
to a decision on approving the training. 

a. To reduce the possibility of birds colliding with aboveground utility lines, such 
lines would either be buried in access roads or suspended on VSMs. Exceptions 
are limited to the following situations: 

1. Overhead utility lines may be allowed when located entirely within the 
boundaries of a facility pad. 

2. Overhead utility lines may be allowed when engineering constraints at 
the specific and limited location make it infeasible to bury or connect the 
lines toa VSM. 

3. Overhead utility lines may be allowed in situations when human safety 
would be compromised by other methods. 

b. To reduce the likelihood of birds colliding with them, communication towers 
would be located on existing pads and as close as possible to buildings or other 
structures and on the east or west side of buildings or other structures, if 
possible. Support wires would be avoided to the extent practicable. If support 
wires are necessary, they would be clearly marked along their entire length to 
improve visibility to low-flying birds. 

c. Design of other utility infrastructure, such as wind turbines, would be evaluated 
under a specific development proposal. 

d. The permittee shall comply with current industry-accepted practices for raptor 
protection on power lines, such as the most recent Avian Power Line Interaction 


Committee suggested practices. 
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LS or 


ROP 


Description or Objective Requirement/Standard 


ROP 
F-] 


ROP 
H-3 


J 


Minimize the effects of low-flying | The lessee shall ensure that aircraft used for permitted activities maintain altitudes 

aircraft on wildlife, subsistence according to the following guidelines (Note: This ROP is not intended to restrict 

activities, and local communities. | flights necessary to survey wildlife. Flights necessary to gain this information will 
be restricted to the minimum.): 

a. Aircraft shall maintain an altitude of at least 1,500 feet aboveground level when 
within 0.5 mile of cliffs identified as raptor nesting sites from April 15 through 
August 15. 

b. Aircraft shall maintain an altitude of at least 1,000 feet above ground level over 
caribou winter ranges from December | through May 1. 

c. Land user shall submit an aircraft use plan as part of an oil and gas development 
proposal. The plan shall address strategies to minimize impacts to subsistence 
hunting and associated activities. 

d. Proposed aircraft use plans should be reviewed by appropriate federal, State, and 
borough agencies. Adjustments, including suspension of all flights, may be 
required by the AO if resulting disturbance is determined to be unacceptable. 

e. The number of takeoffs and landings to support oil and gas operations with 
necessary materials and supplies should be limited to the maximum extent 
possible. 

f. Use of aircraft, especially rotary wing aircraft, near known subsistence camps 
and cabins or during sensitive subsistence hunting periods (spring goose hunting 
and fall caribou and moose hunting) should be kept to a minimum. 

g. Aircraft used for permitted activities shall maintain an altitude of at least 2,000 
feet above ground level over the Teshekpuk Lake Caribou Habitat Area from 
May 20 through August 20. Aircraft use by oil and gas lessees in the Goose 
Molting Area should be minimized from May 20 through August 20. 

h. Aircraft used for permitted activities shall maintain an altitude of at least 2,000 
feet above ground level over the Utukok River Uplands Special Area from May 
20 through August 20. 

i. Hazing of wildlife by aircraft is prohibited. Pursuit of running wildlife is hazing. 

j. Fixed-wing aircraft used as part of a BLM-authorized activity along the coast 
shall maintain minimum altitude of 2,000 feet when within a 0.5 mile of walrus 
haulouts. Helicopters used as part of a BLM-authorized activity along the coast 
shall maintain minimum altitude of 3,000 feet and a 1.0-mile buffer from walrus 
haulouts. 

k. Aircraft used as part of a BLM-authorized activity along the coast and shore fast 
ice zone shall maintain minimum altitude of 3,000 feet when within 1.0 mile of 
all listed marine mammal species. 

Minimize impacts to sport hunting | Hunting and trapping by lessee's/permittee’s employees, agents, and contractors 

and trapping species and to are prohibited when persons are on “work status.” Work status is defined as the 

subsistence harvest of those period during which an individual is under the control and supervision of an 
animals. employer. Work status is terminated when the individual’s shift ends and he/she 
returns to a public airport or community (e.g., Fairbanks, Utqiagvik, Nuiqsut, or 
Deadhorse). Use of lessee/permittee facilities, equipment, or transport for 
ersonal access or aid in hunting and trapping is prohibited. 

Endangered Species Act — Section |The lease areas may now or hereafter contain plants,, animals, or their habitats 

7 consultation process determined to be threatened, endangered, or to have some other special status. 

BLM may recommend modifications to exploration and development proposals 

to further its conservation and management objective to avoid BLM-approved 

activities that will contribute to the need to list such a species or their habitat. 

BLM may require modifications to or disapprove a proposed activity that is 

likely to adversely affect a proposed or listed endangered species, threatened 

species, or critical habitat. BLM will not approve any activity that may affect 
any such species or critical habitat until it completes its obligations under 

Bley requirements of the Endangered Species Act as amended (16 USC 


531 et seq.), including completion of any required procedure for conference or 
consultation. 
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LS or 


Description or Objective 


River Setbacks 

Minimize the disruption of natural 
flow patterns and changes to water 
quality; the disruption of natural 
functions resulting from the loss or 
change to vegetative and physical 
characteristics of floodplain and 
riparian areas; the loss of spawning, 
rearing or over-wintering habitat for 
fish; the loss of cultural and 
paleontological resources; the loss 
of raptor habitat; impacts to 
subsistence cabin and campsites; 
the disruption of subsistence 
activities; and impacts to scenic and 
other resource values. 


Colville River Special Area 
Management Plan—Protection 1 
Minimize the loss of arctic 
peregrine falcon nesting habitat in 
the Colville River Special Area. 


Requirement/Standard | 


River Setbacks 

Permanent oil and gas facilities, including gravel pads, roads, and pipelines, are 

prohibited in the streambed and adjacent to the rivers listed below. On a case-by 

case basis, essential pipeline and road crossings will be permitted through setback 
areas. 

a. Colville River: A 2-mile setback from the boundary of NPR-A where the river 
determines the boundary along the Colville where BLM manages both sides of 
the river up through T5S, R30W, U.M. Above that point to the juncture of 
Thunder and Storm creeks, the setback is 0.5 mile. 

b. Fish Creek: A 3-mile setback from the creek downstream from the eastern edge 
of Section 31, T11N, RIE., U.M. and a 0.5-mile setback farther upstream. 

c. Judy (Kayyaaq) Creek: A 0.5-mile setback. 

d. Ublutuoch (Tinmiaqsiugvik) River: a 0.5-mile setback. 


Colville River Special Area Management Plan—Protection | 

To minimize the direct loss of arctic peregrine falcon nesting habitat and to protect 
nest sites in the Colville River Special Area, the following protective measures 
apply: 

Permanent oil and gas facilities, including gravel pads, roads, and pipelines, are 
prohibited in the streambed and adjacent to the rivers listed below. On a case- 
by-case basis, essential pipeline and road crossings will be permitted through 
setback areas. 


LS K- | Deepwater Lakes Generally, permanent oil and gas facilities are prohibited on the lake or lakebed 
2 Minimize the disruption of natural |and within 0.25 mile of the ordinary high water mark of any deep lake as 
flow patterns and changes to water |determined to be in lake zone III (i.e., depth greater than 13 feet [4 meters]; 
quality; the disruption of natural | Mellor 1985). On a case-by-case basis, essential pipeline(s), road crossings, and 
functions resulting from the loss _| other permanent facilities may be considered through the permitting process in 
or change to vegetative and these areas where the lessee can demonstrate on a site-specific basis that impacts 
physical characteristics of will be minimal. 
deepwater lakes; the loss of 
spawning, rearing or over 
wintering habitat for fish; the loss 
of cultural and paleontological 
resources; impacts to subsistence 
cabin and campsites; and the 
disruption of subsistence 
activities. te 
LS K- | Coastal Area Setbacks a. Drill pads and central processing facilities would not be allowed in coastal 
5 Protect coastal waters and their waters or on islands between the northern boundary of the NPR-A and the 
value as fish and wildlife habitat mainland, or in inland areas within | mile of the coast. Other facilities necessary 
(including, but not limited to, that for oil and gas production within NPR-A that necessarily must be within this 
for waterfowl, shorebirds, and area (e.g., barge landing, seawater treatment plant, or spill response staging and 
marine mammals), minimize storage areas) would not be precluded. Lessees/permittees shall consider the 
hindrance or alteration of caribou practicality of locating facilities that necessarily must be within this area at 
movement within caribou coastal previously occupied sites such as various Husky/USGS drill sites and Distant 
insect-relief areas; protect the Early Warning-Line sites. Before conducting open water activities, the lessee 
summer and winter shoreline shall consult with the Alaska Eskimo Whaling Commission, NSB, and local 
habitat for polar bears, and the whaling captains’ associations to minimize impacts to subsistence whaling 
summer shoreline habitat for activities. 
walrus and seals; prevent loss of |b. Marine vessels used as part of a BLM-authorized activity shall maintain a 1-mile 
important bird habitat and buffer from the shore when transiting past an aggregation of seals, Steller’s sea 
alteration or disturbance of lions, or walruses using a terrestrial haulout. Marine vessels shall not conduct 
shoreline marshes; and prevent ballast transfers or discharge any matter into the marine environment within 3 
impacts to subsistence resources miles of the coast, except when necessary for the safe operation of the vessel. 
hess and activities. | 
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LS or |Description or Objective 


ROP 


LS K- | Goose Molting Area 


6 


L-] 


Minimize disturbance to molting 
geese and loss of goose-molting 
habitat in and around lakes in the 
Goose Molting Area. 


quality; minimize compaction and 
displacement of soils; minimize 
the breakage, abrasion, 
compaction, or displacement of 
vegetation; protect cultural and 
paleontological resources; 
maintain populations of, and 
adequate habitat for birds, fish, 
and caribou and other terrestrial 
mammals; and minimize impacts 
to subsistence activities. 


Source: BLM 2022. 
Note: ADF&G (Alaska Department of Fish and Game); AO (authorized officer); AOGCC (Alaska Oil and Gas Conservation Commission); BLM (Bureau of 
Land Management); DEC (Alaska Department of Environmental Conservation); EPA (U.S. Environmental Protection Agency); LS (lease stipulation); m 
(meter); NPR-A (National Petroleum Reserve in Alaska); NSB (North Slope Borough); ROP (required operating procedures); USGS (U.S. Geological Survey); 
VSM (vertical support members). 


as part of the spill prevention and response contingency plan. 


Requirement/Standard 


General: Within the Goose Molting Area, no permanent oil and gas facilities, 
except for pipelines, will be allowed within 1 mile of the shoreline of goose molting 
lakes. No waiver, exception, or modification will be considered. 


Development: In the Goose Molting Area, the following standards will be followed 

for permitted activities: 

a. From June 15 through August 20, all off-pad activities and major construction 
activities using heavy equipment (but not drilling from existing production pads) 
shall be suspended unless approved by the AO. 

b. Water extraction from any lakes used by molting geese shall not alter 
hydrological conditions that could adversely affect identified goose-feeding 
habitat along lakeshore margins. 

c. Oil and gas activities will avoid altering critical goose-feeding habitat types 
along lakeshore margins (e.g., grass, sedge, moss) and salt-marsh habitats. 

d. Permanent oil and gas facilities (including gravel roads, pads, and airstrips, but 
excluding pipelines) and material sites will be sited outside the identified buffers 
and restricted surface occupancy areas. 

e. Between June 15 and August 20, oil and gas facilities shall incorporate features 
(e.g., temporary fences, siting/orientation) that screen or shield human activity 
from view of any Goose Molting Area lake, as identified by the AO. 

f. Strategies to minimize ground traffic shall be implemented from June 15 through 
August 20. These strategies may include limiting trips, use of convoys, different 
vehicle types, etc. The permittee shall submit a vehicle use plan that considers 
these and any other mitigation. The vehicle use plan shall also include a vehicle- 
use monitoring plan. 

g. Aircraft use shall be restricted from June 15 through August 20 unless doing so 
endangers human life or violates safe flying practices. Restrictions may include 
1) limiting flights to two roundtrips per week and 2) limiting flights to corridors 
established by BLM. The permittee shall submit an aircraft use plan that 
considers these and other mitigation. The aircraft use plan shall also include an 
aircraft monitoring plan. 

h. Any permit for development will include a requirement for the permittee to 
conduct monitoring studies necessary to adequately determine consequences of 


development and any need for change to mitigations. 
ROP |Protect stream banks and water On a case-by-case basis, BLM may permit low-ground-pressure vehicles to travel 


off of gravel pads and roads during times other than those identified in ROP C-2a. 

Permission for such use would only be granted after an applicant has: 

a. Submitted studies satisfactory to the AO of the impacts on soils and vegetation 
of the specific low-ground-pressure vehicles to be used. 

b. Submitted surveys satisfactory to the AO of subsistence uses of the area as well 
as of the soils, vegetation, hydrology, wildlife and fish (and their habitats), 
paleontological and archaeological resources, and other resources as required by 
the AO. 

c. Designed and/or modified the use proposal to minimize impacts to the AO’s 
satisfaction. Design steps to achieve the objectives may include, timing 
restrictions, shifting of work to winter, rerouting, and not proceeding when 
certain wildlife are present or subsistence activities are occurring. At the 
discretion of the AO, the plan for summer tundra vehicle access may be included 


All action alternatives would require exceptions from existing LSs and ROPs, as detailed in Table D.4.9 in 
Appendix D.1, Alternatives Development. When exceptions are granted, they typically are specific to stated 
Project actions or locations and are not granted for all Project actions. Exceptions that would affect birds would 
include those to LSs K-1, K-2, and ROPs E-2 and E-11. All action alternatives include road and pipeline crossings 
of fish-bearing waterbodies (including one or more of the waterbodies protected in ROP E-2 and LSs K-1 and K- 
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2). Alternative E would also require gravel roads and pad for water source access and freshwater intake pipelines 
at lakes L9911, M0235, M0112, M1523A, and M0015 (Figure 2.4.4). Each of these water source access pads 
would accommodate a pump house and would be connected to intake piping that extends out into the deep portion 
of the lake on VSMs. As a result, it is not possible in all instances to avoid encroachment within 500 feet of every 
waterbody. Alternative E would also cross the minimum disturbance setback of 0.5 mile around recorded yellow- 
billed loon nest sites and 1,625 feet around the shoreline lakes with yellow-billed loon occupancy (ROP E-11; 
Figures 3.11.5 and 3.11.6). These encroachments would be from water use infrastructure on brood-rearing lakes 
M1523A and L9911 and gravel roads and pads, pipelines, and boat ramps on the Ublutuoch (Tinmiaqsiugvik) 
River and Judy (Igalliqpik) Creek. 


The boat ramps would require a exceptions from LS K-1 and ROP E-2 due to gravel infrastructure near fish- 
bearing waterbodies. Because the intent of a boat ramp is to access a waterbody, it is not possible to avoid 
encroachment within 500 feet of the waterbody. The ramps at the Ublutuoch (Tinmiaqsiugvik) River and Judy 
(Igalliqpik) Creek would likely also cross the standard disturbance setback of 0.5 mile around recorded yellow- 
billed loon nest sites and 1,625 feet around the shoreline of nest lakes. However, the boat ramp on the Ublutuoch 
(Tinmiagsiugvik) River would be on Native land and thus LSs and ROPs would not apply in those areas. The boat 
ramp on Fish Creek (Alternatives B and E) would be in the TLSA. 


All action alternatives would intake and discharge ballast water to ground barges at Oliktok Dock and the barge 
lightering area; Options 1 and 2 would intake and discharge ballast water at the MTIs and the lightering areas. 
These ballast water exchanges would occur within 3 miles of the coastline (see LS K-5), but intake and discharge 
would occur in the same location and ballast water would not be transported. 


3.11.2.1.2 Other Required Measures 
The BLM’s Section 7 consultation with USFWS for the Project, initiated in March 2020 identified one reasonable 


and prudent measure in the Biological Opinion published on October 16, 2020 (USFWS 2020a): 
e Reasonable and Prudent Measure 1: Contribute to improved understanding of spectacled eider collision 
risk with Project infrastructure, facilities, and/or vessels. 


Observations of collision events in which one or more listed eider, or 3 or more birds of any species, appear to 
have collided with oil and gas infrastructure (i.e., wires, towers, or buildings), or vessels shall be recorded and 
reported to the USFWS, Fairbanks Fish and Wildlife Conservation Office in an annual report due by December 
31, unless listed eider collisions exceed the number exempted by the incidental take statement. Reports should 
include: the date, time of day, weather conditions, number and species of birds involved, and other factors 
considered to be relevant by the observer, and should include photos of dead birds, top and bottom view, with 
wings spread, and with the bill and feet visible if possible. 


3.11.2.1.3 Proponent’s Design Measures to Avoid and Minimize Effects 
CPAI’s design features to avoid or minimize impacts are listed in Table I.1.2 in Appendix I.1, Avoidance, 


Minimization, and Mitigation. 


3.11.2.1.4 Resource Specialists Additional Suggested Avoidance, Minimization, or Mitigation 
The following additional suggested measures could reduce impacts to birds: 


e Locate mast poles away from the pad edge. 

e Minimize light visible from outside of Project facilities at all times of the year by using lighting fixtures 
with lamps contained within the reflector and shading externally facing windows on buildings to 
minimize the potential for bird strikes. 

e Implement lighting controls to turn off exterior lighting at satellite pads and other unoccupied facilities 
when personnel are not present, between August | and October 31. 

e Limit water withdrawal to lakes without sensitive fish or breeding yellow-billed loons. 

e Route ice roads around identified yellow-billed loon nest sites and nesting lakes to avoid vegetation 
compaction at nest sites and delayed melt-out of nesting lakes. 

e Restrict speed limits to minimize collision hazard and dust production (35 mph except in areas of 
congestion, on bridges, and on pads, which should be slower). 

e Haze birds out of the mine site blast area before blasting (if resident birds are present in winter). 
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e Minimize noise impacts between June | and July 15, when birds on nests would be unable to move away 
from the disturbance. 

e Minimize air traffic during the nesting period, when the movements of incubating birds are restricted, and 
the molting period, when birds may be energetically stressed and sensitive to disturbance. 

e Avoid the routine use of helicopters during drilling and operations activities to minimize noise and 
impacts related to birds. 

e Consider revising the air traffic pattern, altitude, and location to minimize conflicts with molting geese. 

e Avoid preferred habitats, where possible. 

e Minimize barge and support vessel speed to reduce the potential for bird strikes. 

e Complete upgrades to the Kuparuk gravel road system involving wetland fill before or after the breeding 
season (June | through July 31) if possible. 


3.11.2.1.5 Public and Cooperating Agency Sug: 


Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 

: Supplemental EIS are listed in Tables 1.4.1 and 1.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
| The following public and cooperating agency additional suggested miaeanon measures may reduce impacts to 

| birds. 


ested Mitigation Measures* 


_e Add to ROP E-15: Communication towers should be monopoles without guy wires that could be a 
collision hazard for birds. 
_e Add to ROP E-8: For tower structures exceeding 200 feet in height with FAA required lighting, use white _ 
(preferable) or red strobe lights. The strobes should be set at the minimum number of flashes per minute 
allowable by the FAA. The use of solid red or pulsating red warning lights at night should be avoided, if 
possible. 
_e  Construction/placement of gravel for roads and pads should occur in winter to avoid damage to nesting 
birds, eggs, and hatchlings and adjacent tundra habitats. No gravel placement or tundra disturbance 
should occur during bird nesting season (June 1 to July 31). For airstrip construction, snow removal and 
the first layer of gravel for the entire airstrip footprint should take place in late May, prior to the onset of 
the bird nesting season. Additional gravel layers within the footprint can then be placed and compacted 
throughout the summer without damage to birds and habitats. 
e Limit road upgrades to times outside of the bird nesting season (generally July 1 through July 31). 
ie Offroad travel measures: 


| © Off-road travel will be allowed by the BLM authorized officer when soils are frozen to sufficient 

depth (defined by a soil temperature of 23 degrees Fahrenheit or lower at a depth of 12 inches), 
and 6 inches of snow cover exists. Snow distribution and pre-packing may be used to maintain 
sufficient snow cover in areas of poor snow coverage. The permittee shall submit data to BLM to 
show that these conditions have been reached prior to conducting work. Snow survey and soil 
freeze-down data collected for ice road or snow trail planning and monitoring shall be submitted 

to BLM with the required weekly report of operations. 

_o Off-road travel is generally to be conducted with low-ground-pressure vehicles unless otherwise 

approved by the BLM authorized officer. Low-ground pressure is defined as vehicles with less 
than 4 pounds per square inch ground pressure, or vehicles that have passed the Alaska 

Department of Natural Resources low-pressure vehicle qualification certification. 

_o Ice roads would be designed and located to avoid the most sensitive and easily damaged tundra 

types, as much as practicable. 

_o The permittee shall provide the BLM with an as-built of all ice roads, snow trails, and ice pads 

after the infrastructure is completed. Data must be in a GIS format (Esri shapefiles referencing the | 
North American Datum of 1983). 


pesvsecercannseennvancn~ batsutonaiuanesnonsusenscusoebousonsasiosssueuenosonaansnsushanssssansesonsonvossanonsausessuscusnatuzenssu cautoscdsonsuunounressusnoyeusausoiraraosantousas oxsussoseu¥ehsbusobsondaten ateussunassGadehsnasnasaasa4eusehAsesabsbs nassossnsen ahisis0seasseiansaucpsouse4o0 ussssoasazeasesnarcesisouvstsassisesseseosossat H 


ie Pond projects that would have a gravel footprint exceeding 300 acres would be limited to developing 

no more than 65% of the proposed project before instituting a minimum 2-year pause to observe project 
impacts (e.g., permafrost, hydrology, caribou, subsistence). The authorized officer will be responsible for 

determining the need for permit review based on the monitored findings. 

_¢ Drill site BTS and the gravel roadway to BTS will not be authorized for construction for three years after 

the construction of the Project's other three drill sites is complete. 
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_e Waste management plans shall specify the intervals for total site cleanup at areas of activity. Cleanup 
| intervals will not exceed 72 hours during periods of activity, including on Project pads. 
|e  Inareas where roads cross through Yellow-billed loon nesting buffers, maximum vehicle speeds will be 
restricted to 25 mph within the buffer zone during the nesting season (approximately June 1 through July 
31). These speed limits will be prominently signed during this period. 
e Include local advisors (e.g., elders, tribal council members, hunters, NSB wildlife experts) as team 
members when conducting studies, identifying historic sites, and completing Project planning. 
_e Expand the air monitoring capabilities in Nuiqsut to include monitoring for hazardous air pollutants, 
volatile organic compounds, and polycyclic aromatic hydrocarbons. The measured concentrations will be 
made available in near real time for the community and the public at large. 
: e Provide periodic testing of consumable subsistence resources for contamination. Testing frequency and 
the number of samples tested per testing interval will be determined in consultation with the community 
of Nuiqsut. 
e Develop an ongoing contamination study program (e.g., snow sampling, fish sampling) and adaptive 
management plan to address found contamination. Any contamination found in excess of State or EPA 
levels will be reported to ADEC within 72 hours of being determined. 
_e Monitor water quality, permafrost, and vegetation near sites where hydraulic fracturing or deep well 
injection (i.e., underground injection control wells) are occurring for potential contamination or 
unanticipated impacts. Develop an adaptive management plan that outlines how impacts would be 
analyzed and potentially addressed. 
_e The community of Nuiqsut shall be involved in the development of studies in the Project area, from study 
design to implementation. CPAI shall present planned studies (e.g., study requirements, methodology, 
timing) to the community and incorporate feedback as practicable. CPAI will provide regular updates to 
the community about ongoing studies and study planning. 
e Institute a monitoring program for drill site BT2 to determine if contamination migrates off the gravel 
pad. Monitoring shall include water, snow, soil, and vegetation sampling. Any contamination found in 
excess of State or EPA levels will be reported to ADEC within 72 hours of being determined. 
_e BLMvwill develop compensatory mitigation that provides durable, long-term protection for the 
Teshekpuk Caribou Herd to fully offset impacts of the Project on that Herd, to include protecting the 
surface area of Teshekpuk Lake, a buffer along all shores of the lake, and the LS K-10 Caribou 
Movement Corridors/K-16 Deferral Areas (under Alternative E in the 2020 National Petroleum Reserve 
in Alaska Integrated Activity Plan Final Environmental Impact Statement) using existing statutory, 
management, or administrative authorities, with a focus on restricting future leasing or surface 
ja alee Ta NIE Vie Mia My koa ier a ak 
3.11.2.2 Alternative A: No Action 
Under Alternative A, seasonal ice roads and pads (and associated water withdrawals), seismic surveys, and 
exploratory drilling could continue to occur in the analysis area to support oil and gas exploration. Effects from 
the existing infrastructure and activities in the Alpine and GMT oil fields would continue, as described in Section 
3.11.1, Affected Environment. 


3.11.2.3 Alternative B: Proponent’s Project 


3.11.2.3.1 Habitat Loss or Alteration* 

Project activities with the potential to cause habitat loss or alteration include the following: 
e Fill for new gravel roads, pads, an airstrip, and boat ramps 
e Excavation at the mine site and CFWR 

Gravel spray and dust deposition from roads and pads 

e Altered drainage patterns adjacent to gravel and ice infrastructure 

e Delayed melt of snow in drifts, compressed snow, and ice from ice infrastructure 

Vegetation compaction from ice infrastructure 

Water withdrawal from lakes 

e Screeding at Oliktok Dock and the barge lightering area 
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Alternative B would permanently remove 484.0 acres of bird habitat due to gravel fill. Table E.11.4 in Appendix 
E.11 details loss and alteration by habitat type and alternative. High-value habitats (used by 20 or more species) 
compose 41% (199.5 acres) of the area permanently lost (Figure 3.11.7). Total habitat loss would be a small 
fraction of the total area of bird habitat within the analysis area (1,188,034.9 acres). Habitat loss could displace 
158 nests, primarily of shorebirds and Lapland longspurs, based on average densities of 209.8 nests per square 
mile from breeding bird plots (Johnson, Burgess et al. 2005) (see Section 3.11.2.3.2, Disturbance or 
Displacement). However, the proposed USACE Section 404 compensatory mitigation project, subsistence trail 
rehabilitation/hardening at Nuiqsut, would result in the rehabilitation of 109.0 acres of wetland which would 
offset some habitat loss. 


Excavation at the mine site and CFWR would permanently alter 135.8 acres of bird habitat, mostly Moist Tussock 
Tundra and Moist Sedge-Shrub Meadow (Appendix E.11, Table E.11.5). Although the pits would not be 
connected to streams, the pits would fill with water (from ground or surface water or from permafrost melt), 
resulting in a loss of habitat for tundra-nesting birds and a gain in habitat for waterbirds. (Tundra-nesting birds 
and waterbirds in the analysis area are identified in Table E.11.1 in Appendix E.11.) The mine could displace 
approximately 52 nests, primarily of ground-nesting shorebirds and passerines, based on average densities from 
breeding bird plots (209 nests per square mile) (Johnson, Burgess et al. 2005). A mine site reclamation plan was 
developed in coordination with agencies and is included as Appendix D.2, Willow Mine Site Mining and 
Reclamation Plan. Excavation of the CFWR would also permanently alter tundra habitat to be water habitat. 
Because the CF WR is not expected to substantially change water levels in Lake M0015 or Willow Creek 3 (as 
described in Section 3.8.2.3.6, Water Withdrawal and Diversion), water diversion to the CFWR is expected to 
have effects similar to those described for withdrawal above. 


Alternative B would alter 3,447.6 acres of bird habitat due to gravel spray and dust deposition, which is less than 
1% of the analysis area (Appendix E.11, Table E.11.6). Gravel spray and dust deposition from the use of new 
gravel roads would alter bird habitat within 328 feet (100 m) of gravel infrastructure (described in Section 3.4, 
Soils, Permafrost, and Gravel Resources). Gravel and dust could displace small numbers of birds to other habitats 
or reduce the quality of forage or nesting cover in the affected areas throughout the life of the Project 
(approximately 30 years). Effects would be both ephemeral (early thaw) and permanent (changes in vegetation 
composition and structure). However, early snow and ice melt caused by the dust shadow is also attractive to 
some early spring migrants who would gain access to thawed areas. 


Gravel and ice infrastructure could create impoundments and cause changes in drainage patterns that would alter 
habitats immediately adjacent to infrastructure. Ice roads would be removed, breached, or slotted prior to spring 
breakup (as per CPAI design measure 19 in Table I.1.2 in Appendix I.1). If the impoundments caused 
thermokarsting, the effects would likely be permanent. Effects could decrease habitat quality and available forage 
or nesting habitat. Impoundments could also create new foraging, nesting, and brood-rearing habitat that would be 
beneficial for some bird species such as Pacific loons (Kertell 1996), although the proximity to roads also may 
increase the potential for collisions with vehicles. 


Alternative B would have 4,557.3 acres of ice infrastructure. Compressed snow and ice from ice infrastructure 
and snowdrifts from snow cleared off gravel infrastructure might delay snow and ice melt until after birds have 
initiated nesting, causing an annual temporary loss of nesting habitat for small numbers of birds in these areas. 
Effects would likely occur in years of late snow and ice thaw. Ice roads across nesting lakes for yellow-billed 
loons could prolong ice cover on the lake, making them less suitable for nesting or delaying the onset of nesting. 
Ice infrastructure could compress vegetation, especially standing dead vegetation used for concealment by some 
nesting birds and alter habitats. Greater white-fronted goose nests were less likely to occur in the footprints of ice 
roads or pads from the previous winter at the CD5 development in NPR-A (Rozell, Johnson et al. 2020). The 
severity of impacts from compressed snow and ice are described in Section 3.9. Ice roads could be routed around 
lakes where yellow-billed loon nests have been recorded to minimize impacts to this species (Earnst 2004; see 
Section 3.11.2.1.4, Additional Suggested Avoidance, Minimization, or Mitigation). Areas covered by ice 
infrastructure would be temporarily altered. Birds should be able to use similar habitats in the analysis area. 


Alternative B would require 1,662.4 MG of freshwater (for ice infrastructure, drilling, and potable water, etc.) 
(Table 3.11.2). Water withdrawal from lakes could lower water levels if lakes do not fully recharge in spring 
(Section 3.8, Water Resources). Decreased water levels would alter lake and shoreline habitats for small numbers 
of nesting waterbirds and shorebirds and could reduce suitability for nesting or expose nests to predation, 
particularly at small islands and low-lying shoreline areas. Lowered lake levels might also impact bird forage 
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species (invertebrates and fish). The state regulates water withdrawal with restrictions on volumes of water 
removed (Section 3.10, Fish), and ROP B-2 restricts water withdrawal based on depth and types of fish present, 
which should minimize some or all of the effects of water withdrawals to yellow-billed loons and other 
waterbirds. Potable water would be withdrawn year-round from Lake L9911 and the CFWR (Figure 3.11.6 for 
permitted lakes and Table 3.11.2 for withdrawal volumes) for the life of the Project (approximately 30 years). 
Lake L9911 supports yellow-billed loon nests and broods; an exception to ROP E-11 would be needed for this 
site. Winter water withdrawals for ice infrastructure could occur from any permitted lake in the Willow area 
during construction. Because yellow-billed loons have high nest-lake fidelity (Johnson, Wildman et al. 2019; 
Schmutz, Wright et al. 2014), they likely would not move to other lakes and could be impacted by withdrawals if 
they were to occur at nesting lakes. Because yellow-billed loons nest in large deep, clear lakes (Earnst, Platte et al. 
2006) and feed on fish in those same lakes, implementation of ROP B-2 should protect most yellow-billed loon 
nesting lakes. Impacts to these and other special status species are detailed in Section 3.11.2.10, Special Status 
Species. 


Screeding at Oliktok Dock and the lightering area would temporarily alter habitats by increasing turbidity and 
temporarily decreasing the availability of benthic foods in the area immediately surrounding the screeding 
footprint. Birds such as long-tailed ducks, eiders, scoters, and red-throated loons that depend seasonally on this 
habitat for foraging could experience decreased foraging success due to turbidity. Additionally, screeding would 
temporarily decrease the availability of benthic foods in the screeding footprint, which could be used by seaducks. 
In the Oliktok Point area, outflow from the CRD and coastal erosion transport significant amounts of SS (Dunton, 
Weingartner et al. 2006). Sea-ice pressure ridges scour and gouge the seafloor and move sediments, creating 
natural, seasonal disruptions of the seafloor. Bottom disturbance is a natural and frequent occurrence in this 
nearshore region, resulting in benthic communities with patchy distributions (Carey, Boudrias et al. 1984). In 
addition, Oliktok Dock is an existing industrial facility that is seasonally screeded before the arrival of barges. 
Because of the baseline conditions at Oliktok Dock, and because the screeding footprint would be 12.1 acres and 
the action would occur in four separate summer seasons, the effects would be temporary, localized, and affect 
small numbers of birds in an area where a large amount of alternative foraging habitat is available. 
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Table 3.11.2. Effects to Birds and Bird Habitat from Action Alternatives* 
Project 


Component 


Effect to Birds or Bird 
Habitat 


Alternative B: Proponent’s 
Project 


Alternative C: Disconnected 
Infield Roads 


Alternative D: Disconnected 
Access 


Alternative E: Three-Pad 
Alternative (Fourth Pad 


=e Deferred) 


Gravel fill and 
pipelines 


Habitat loss 

Habitat alteration from dust 
shadow, gravel spray, 
thermokarsting, 
impoundments 

Exceptions to ROP E-2 (road 
and pipeline crossings of 
fish-bearing waterbodies) 

Exceptions to ROP E-11 
(yellow-billed loon buffer) 

Exceptions to LS K-1 (river 
setbacks) 

Exceptions to LS K-2 


484.0 acres lost 

3,477.6 acres of dust shadow 
ROP E-2 exceptions: 0.2 mile of 
gravel road, 1.7 miles of 
pipelines, and 2.2 acres of 
gravel infrastructure 

ROP E-11 exceptions: 18 lakes 
LS K-1 exceptions: 30.9 acres of 
gravel infrastructure and 7.8 
miles of pipelines at Judy and 
Fish creeks 

LS K-2 exceptions: 3.2 acres 
gravel footprint, 0.0 miles 

ipeline 


545.9 acres lost 

3,465.9 acres of dust shadow 
ROP E-2 exceptions: 0.2 mile of 
gravel road, and 1.9 miles of 
pipelines, 4.0 acres of gravel 
infrastructure 

ROP E-11 exceptions: 17 lakes 

LS K-1 exceptions: 14.0 acres of 
gravel infrastructure and 7.7 
miles of pipelines at Judy and 
Fish creeks 

LS K-2 exceptions: Same as 
Alternative B 


482.8 acres lost 

2,689.9 acres of dust shadow 

ROP E-2 exceptions: 0.2 mile of 
gravel road, and 1.7 miles of 
pipelines, 2.9 acres of gravel 
infrastructure 

ROP E-11 exceptions: 18 lakes. 
LS K-1 exceptions: 29.3 acres of 
gravel infrastructure and 7.8 
miles of pipelines at Judy and 
Fish creeks 

LS K-2 exceptions: 3.2 acres 
gravel footprint, 1.5 miles 

ipeline 


428.4 acres lost 

2,862.0 acres of dust shadow 

ROP E-2 exceptions: 0.1 mile of 
gravel road, and 3.0 miles of 
pipelines, 7.3 acres of gravel 
infrastructure 

ROP E-11 exceptions: 14 lakes. 

LS K-1 exceptions: 39.9 acres of 
gravel infrastructure and 8.2 
miles of pipelines at Judy and 
Fish creeks 

LS K-2 exceptions: 2.4 acres 
gravel footprint, 0.2 miles 


pipeline 


mine site and 
constructed 
freshwater 
reservoir 


deepwater lakes) 
Excavation at | Habitat alteration (decrease in 


tundra habitat and increase 
in water habitat) 
Disturbance or displacement 
from noise and human 
activity 
Exceptions to LS K-2 (deep 
water lakes) 


135.8 acres altered 
Excavation: 62 dBA at 
1,000 feet 
Mining: 90 dBA at 1,000 feet 
LS K-2 exceptions: 3.2 acres of 
gravel footprint, 0.0 mile of 
pipelines, 15.8 acres excavation 
(e.g., CFWR) 


206.2 acres altered 
Excavation: 62 dBA at 
1,000 feet 
Mining: 90 dBA at 1,000 feet 
LS K-2 exceptions: Same as 
Alternative B 


Same as Alternative C 

LS K-2 exceptions: 3.2 acres of 
gravel footprint, 1.5 miles of 
pipelines, 15.8 acres excavation 
(e.g., CFWR) 


115.0 acres altered 

Excavation: 62 dBA at 
1,000 feet 

Mining: 90 dBA at 1,000 feet 

LS K-2 exceptions: 2.4 acres of 
gravel footprint, 0.2 mile of 
pipelines 


Pile installation | Disturbance or displacement 


from noise (winter only) 


84 dBA at 1,000 feet from the 
source 


36 pipe piles 


84 dBA at 1,000 feet from the 
source 


20 pipe piles 


Same as Alternative B 


Same as Alternative B 


200-foot-tall 


tower 


Injury or mortality from 


communication | collision with tower or guy- 


wires 


6 towers: | at WOC and | at 
each drill site 


Same as Alternative B, tower 
only at South WOC, no tower at 
North WOC 


Same as Alternative B 


5 towers: | at WOC and | at 
each drill site 


Freshwater ice 
infrastructure 


Habitat alteration from water 
withdrawal (water quantity 
changes) 

Habitat alteration from 
vegetation compaction 


=o 


1,662.4 MG of water 
495.2 miles of onshore ice road 
4,557.3 acres of onshore ice 
roads and ice pads 


ie 


1,914.3 MG of water 
650.1 miles of onshore ice road 
5,608.0 acres of onshore ice 
roads and ice pads 


2,286.3 MG of water 

962.4 miles of onshore ice road 

7,164.8 acres of onshore ice 
roads and ice pads 


1,478.7 MG of water 

431.2 miles of onshore ice road 
4,026.8 acres of onshore ice 
roads and ice pads 
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Project 


Component 


Effect to Birds or Bird 
Habitat - 


Disturbance or displacement 
from noise and human 


Injury or mortality from 
collisions with vehicles 


Alternative B: Proponent’s 
Project 


3,188,910 total trips 

10,928 to 42,027 trips per 
summer (Year | through Year 
10) 

30,248 to 237,297 trips per 
winter (Year | through Year 
10) 

10,928 trips per summer (Y ear 
11 through Year 30) 

27,456 trips per winter (Year 11 


through Year 30) 


support vessel 
traffic* 


Screeding 


All 


Disturbance or displacement 
from noise and human 


Injury or mortality from 
collisions with vehicles 


Ground traffic? 

activity 
Air traffic* 

activity 
Barge and 


displacement from noise or 
human activity 


Temporary habitat alteration 
Disturbance or displacement 
from noise or human activity 


Temporary disturbance or 


Alternative C: Disconnected 
Infield Roads | 


4,212,510 total trips 

11,060 to 46,748 trips per 
summer (Year | through Year 
10) 

33,180 to 311,229 trips per 
winter (Year | through Year 
10) 

16,578 trips per summer (Year 
11 through Year 30) 

41,652 trips per winter (Year 11 


through Year 30) 


12,101 total fixed-wing trips; 

69 to 81 dBA at 1,000 feet from 
the source 

Per summer Year | through 
Year 10: 0 to 12 to/from 
Alpine; 0 to 112 to/from 
Willow 

Per summer Year | 1 through 
Year 30: 105.6 to/from Willow 

2,421 total helicopter trips; 70 to 
80 dBA at 1,000 feet from the 
source 

Per summer Year 0 through 
Year 1: 25 to 38 to/from 
Alpine; Year 2 through Year 10 
25 to 57 to/from Willow; Year 
11 through Year 30 57 per 
summer to/from Willow 

Nearshore barge route 
(~600 miles) 

24 barges, 37 tugboats, and 

258 support vessels 

145 to 175 dB rms at 3.28 feet 
from the source 

12.1 acres, 4 occurrences 

164 to 179 dB rms at 3.28 feet 


Total behavioral disturbance 
area® 


18,942.5 acres 
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Alternative D: Disconnected 
Access 


4,376,890 total trips 

3,360 to 36,811 trips per summer 
(Year | through Year 10) 

36,855 to 210,521 trips per 
winter (Year | through Year 
10) 

17,980 trips per summer (Year 
11 through Year 30) 

48,552 trips per winter (Year | 1 
through Year 30) 


19,574 total fixed-wing trips; 

69 to 81 dBA at 1,000 feet from 
the source 

Per summer Year | through 
Year 10: 0 to 12 to/from 
Alpine; 0 to 319 to/from 
Willow? 

Per summer Year | 1 through 
Year 30: 137.7 to/from Willow? 

2,910 total helicopter trips; 70 to 
80 dBA at 1,000 feet from the 
source 

Per summer Year 0 through 
Year |: 25 to 38 to/from 
Alpine; Year 2 through Year 10 
57 to 104 to/from Willow’; 
Year 11 through Year 30 59 per 
summer to/from Willow? 

Same as Alternative B 


Alternative E: Three-Pad 
Alternative (Fourth Pad 
Deferred 

3,145,870 total trips 

11,055 to 41,976 trips per 
summer (Year | through Year 
10) 

33,180 to 239,564 trips per 
winter (Year | through Year 
10) 

10,844 trips per summer (Year 
11 through Year 30) 

27,395 trips per winter (Year 11 


through Year 30) 


19,038 total fixed-wing trips; 

69 to 81 dBA at 1,000 feet from 
the source 

Per summer Year | through 
Year 10: 0 to 20 to/from 
Alpine; 0 to 121 to/from 
Willow 

Per summer Year | 1 through 
Year 31: 121.3 to/from Willow 

2,503 total helicopter trips; 70 to 
80 dBA at 1,000 feet from the 
source 

Per summer Year 10 through 
Year 1: 25 to 38 to/from 
Alpine; Year 2 through Year 10 
25 to 50 to/from Willow; Year 
11 through Year 31 50 per 
summer to/from Willow 

Same as Alternative B 


Same as Alternative B 


19,474.2 acres 


Same as Alternative B 


18,164.7 acres 


Section 3.11 Birds 


11,983 total fixed-wing trips; 
69 to 81 dBA at 1,000 feet from 
the source 

Per summer Year | through 
Year 10: 0 to 12 to/from 
Alpine; 0 to 108 to/from 
Willow 

Per summer Year 11 through 
Year 30: 70 to/from Willow 

2,421 total helicopter trips; 70 to 
80 dBA at 1,000 feet from the 
source 

Per summer Year 0 through 
Year |: 25 to 38 to/from 
Alpine; Year 2 through Year 10 
25 to 57 to/from Willow; Year 
11 through Year 30 57 per 
summer to/from Willow 

Nearshore barge route 
(~600 miles) 

21 barges, 34 tugboats, and 
225 support vessels 

145 to 175 dB rms at 3.28 feet 
from the source 

Same as Alternative B 


17,037.3 acres 
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Note: dB (decibels); dBA (A-weighted decibels); MG (million gallons); MTI (module transfer island); rms (root-mean-square), ROP (required operating procedure); WOC (Willow Operations Center). All sound levels are 
detailed in Section 3.6, Noise, or in Appendix E.13, Marine Mammals Technical Appendix. Summer is defined as June through September, winter as December through March, and spring as April and May. Total acres of bird 
habitat loss may differ from total gravel footprint because not all areas that would be filled are used by birds. 

“Traffic is detailed in Tables included in Section 5.0, Summary Comparison Tables for Analysis, in Appendix D.1. 

° Air traffic to/from Willow includes traffic at both North and South airstrips. 

* Disturbance is calculated using the U.S. Fish and Wildlife Service 656-foot (200-meter) zone around nesting spectacled eiders (during June 1 to 31 July), as described in Section 3.11.2.3.2. This zone encompasses all effective 
disturbance distances summarized for related species and families of birds nesting in the analysis area (Livezey, Fernandez et al. 2016) and is used here to estimate the area affected by human activity, noise, traffic, and 
machinery in summer. Disturbance does not include the mine site since activity since that would occur only in winter. 
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3.11.2.3.2 Disturbance or Displacement* 

Project activities that could potentially disturb or displace birds include the following: 
e Increased human activity 
e Increased noise and visual disturbance from machinery as well as ground, air, and marine traffic 
e Increased noise and visual disturbance from flaring and drill rigs or other infrastructure 


The area of disturbance (from all summer terrestrial activities listed above) would be 18,942.5 acres, during all 
Project phases, based on a 656-foot (200-m) disturbance zone around gravel infrastructure and pipelines, 
10,810.7 acres, or 57%, would be in habitats used by 20 species or more (Appendix E.11, Table E.11.7). Bird 
responses to disturbances vary by disturbance source and bird species, with some raptors reacting at the farthest 
distances (Livezey, Fernandez et al. 2016). The USFWS established a 656-foot (200-m) zone around nesting 
spectacled eiders during June 1 to July 31 (USFWS 2018) or June 1 to August 15 (USFWS 2015a) where human 
activities off gravel pads and roads are prohibited. This zone encompasses all effective disturbance distances 
(flushing distances) summarized for related species and families of nesting and non-nesting birds (with the 
exception of the Falconiformes [falcons, hawks, and eagles]) in the analysis area (Livezey, Fernandez et al. 2016) 
and is used here to estimate the area affected by human activity, noise, traffic, and machinery. Data collected on 
spectacled eiders on the Colville River and Northeast NPR-A found that nesting spectacled eiders rarely (8%, or 7 
of 84 hens on nests) flush at distances greater than 82 feet (> 25 m) from people on foot, and the greatest distance 
at which flushing occurred was 131 feet (40 m) (ABR unpublished data 2018). The one species on the ACP 
reported to exceed the 656-foot disturbance zone is the nesting tundra swan, which reacts at 1,640 to 6,562 feet 
(500 to 2,000 m) (Monda, Rattie et al. 1994). 


Disturbance can increase concealment behaviors, decrease nest attendance (Johnson, Burgess et al. 2003), or 
interfere with resting, feeding, and brood-rearing activities (Murphy and Anderson 1993). It can also increase 
energetic costs or lead to displacement of breeding birds, which may increase nest and brood predation, thereby 
reducing reproductive success (Johnson, Parrett et al. 2008; Stien and Ims 2015). Noise and visual disturbances 
are often coincidental, as they are with road and air traffic. It is rarely possible to separate and identify which 
causes responses in field studies. Responses to disturbance vary by species, season, and with the type and distance 
to the source of disturbance (Livezey, Fernandez et al. 2016; Murphy and Anderson 1993). Studies in New 
Mexico and Canada found that many songbirds avoided gas compressor noise (Ortega 2012). However, gas 
compressor noise was found to have no measurable effects on nest density or the reproductive success of Lapland 
longspurs in the Yukon Territory (Gollop, Goldsberry et al. 1974). Likewise, most species of large waterbirds 
recorded at a gas compressor plant in Prudhoe Bay were not displaced in relation to noise levels, with the 
exception of Canada geese during pre-breeding and non-nesting spectacled eiders during the nesting period, 
which were farther from the plant after operation began (Anderson, Murphy et al. 1992). 


Aircraft and vehicle traffic can have adverse effects on some but not all species. Air and ground traffic for the 
Project are detailed in Tables D.5.5 to D.5.18 in Appendix D.1. Among waterfowl, brant appear to be most 
sensitive to vehicle and air traffic and are more reactive during molting and post-breeding. Over 75% of fall- 
staging brant flushed from aircraft overflights, with higher proportions reacting to rotary aircraft (51%) than to 
fixed-wing aircraft (33%); fewer Canada geese (11% or less) responded to both types of aircraft (Ward, Stehn et 
al. 1999). Nesting brant were recorded farther from roads with higher traffic during construction than pre- or post- 
construction, and brood-rearing brant were farther from roads with higher traffic during construction and post- 
construction in the Lisburne Development Area (Murphy and Anderson 1993). Nonetheless, brant reacted more 
strongly to caribou, people on foot, and Arctic foxes than to aircraft or vehicles. Aircraft disturbance in Yukon 
Territory temporarily reduced the numbers of waterfowl on lakes (Schweinsburg 1974). However, densities of 
birds using lakes around the Alpine airstrip varied by month, year, and lake type but were not consistently related 
to distance from the airstrip, thus showing no clear indication of displacement from the airstrip (J ohnson, Burgess 
et al. 2003). Nesting birds show variable reactions. Songbirds and shorebirds nesting at a range of distances from 
an airstrip and active drill site at Alpine were not displaced after construction and operations began (Johnson, 
Burgess et al. 2003). Nesting greater white-fronted geese and tundra swans responded to vehicle and air traffic 
most often with alert and concealment postures, but geese flushed from aircraft during very close approaches by 
helicopters, such as during landings (Johnson, Burgess et al. 2003). Brant were observed to flush from nests in 
response to some aircraft overflights, while nesting common eiders were rarely observed to show any visible 
reaction in response to such activities (Gollop, Black et al. 1974). Recent studies of greater white-fronted geese 
and human activity found no displacement, no reduction in nest attendance, or decline in nesting success for geese 
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exposed to helicopter overflights and vehicle traffic (Meixell and Flint 2017). A longer study of pre- and post- 
construction effects of the CD5 development found increases in the density of greater white-fronted geese nests 
after construction despite increasing levels of traffic and human activity and found no effect on nesting success, 
nest attendance, or distribution related to development phase or distance to infrastructure (Rozell and Johnson 
2020). Human activity would be greatest during construction. Effects to birds during construction would be 
minimized by scheduling the heaviest construction activities during winter, when few birds are present. However, 
some construction would occur in summer. Improvements to Oliktok Dock (Option 3) would occur over 4 weeks 
during one summer season. Improvements would be within the existing dock footprint but would create noise and 
increase human activity at the dock and the road leading to the dock. The density of pre-breeding spectacled 
eiders is lower at Oliktok Point than at Point Lonely and is similar to that at Atigaru Point (Figure 3.11.2), and the 
number of nests is likely correlated to pre-breeding densities. Disturbance to yellow-billed loons would be 
minimized by limiting people working outside of vehicles on roads or within 1.0 mile of active yellow-billed loon 
nests during the breeding season (June | through July 31). 


Spectacled eiders are known to nest along Oliktok Road. As described in Appendix E.11, Section 1.1.1, Special 
Status Species, the Kuparuk oil field (included in the analysis area east of the Colville River) has an average 
density of 0.17 birds per square mile (Attanas and Shook 2020). Fischer and Larned (2004) recorded fewer 
spectacled eiders and unidentified eiders in the nearshore zone at Oliktok Point than at Atigaru Point or Point 
Lonely based on 3 years of aerial survey data (Fischer and Larned 2004, Figure 3, Table 5), but the general 
movement of adults and juveniles from east to west indicates the entire coast is used. The nearshore zone from the 
Sagavanirktok River to Point Barrow was identified as an important area for spectacled eiders based on satellite 
telemetry (Sexson, Pearce et al. 2014). 


Noise and visual stimuli from ground and air traffic would disturb or displace birds throughout the life of the 
Project (approximately 30 years). Routine aircraft flights could result in bird avoidance of certain areas, 
abandonment of nesting attempts, or reduced survival of eggs and young. Ground and air traffic would be highest 
during winter construction (December to April), when the fewest birds would be affected. During this time, there 
would be 0.2 to 4.0 fixed-wing plane landings per day at Willow (Year | to 10) and 0 to 0.7 plane landings per 
day at Alpine (Year | to 10; Appendix D.1, Tables D.5.10 and D.5.12). There would also be 0 to 0.5 helicopter 
trips per day at Willow (Year | to 10) and 0 to 0.4 helicopter trips per day at Alpine (Year 1 to 10) (Appendix 
D.1, Tables D.5.15 and D.5.17). Additionally, there would be 15.5 to 81.7 ground traffic trips per hour to Willow 
(Year | to 10; Appendix D.1, Table D.5.6 and D.5.7). Hazing birds at or near airstrips would temporarily disturb 
or displace additional individual birds and could avoid mortality and injury to birds from collisions. Hazing, as 
authorized by state and federal agencies, is required by FAA to ensure human safety. Disturbance to yellow-billed 
loons would be minimized by limiting helicopter landings within 1.0 mile of active yellow-billed loon nests 
during the breeding season (June | through July 31). 


Disturbance and displacement would be lower in intensity during operations than during construction and drilling 
because ground traffic would decrease by up to 88% and air traffic would decrease by up to 65% with a 
proportional decrease in associated noise (Appendix D.1, Tables D.4.13 and D.4.14). Traffic disturbance to most 
species of birds would occur within 200 m of gravel infrastructure; impacts would be greatest during summer 
because more birds are present. Disturbance would be minimized by limiting road upgrades to times outside the 
breeding period (June | through July 31). 


Marine vessel traffic would disturb or displace birds along the nearshore barge route; foraging long-tailed ducks, 
scoters, eiders, loons, and geese could be temporarily disturbed or displaced due to slow-moving vessels. Effects 
would occur during four open-water seasons (July 7 through September 30), be localized, and although it could 
affect multiple species, alternative marine habitats are abundant in the area. A total of 24 barge trips, 37 tugboat 
trips, and 258 support vessel trips would be needed (Appendix D.1, Table D.4.13). 


Increased subsistence access via gravel roads and boat ramps could also displace or disturb birds and change their 
distribution or local abundance. Section 3.16, Subsistence and Sociocultural Systems, describes estimated changes 
in subsistence access and potential harvest due to Project infrastructure. 


3.11.2.3.3 Injury or Mortality* 


Birds within the analysis area could be injured or killed due to collisions with vehicles, aircraft, or Project 
infrastructure and from increased subsistence harvest. 
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The addition of new roads and airstrips and the increased use of vehicles and aircraft during construction and 
operation would increase the potential for bird collisions. Dust along roads would cause earlier snowmelt and 
green-up adjacent to gravel infrastructure, which could attract early-arriving birds while the remaining tundra and 
wetlands are frozen, increasing the potential for individual bird strikes from vehicles. Collision rates for birds in 
the Alpine and GMT developments from 2015 to June 2021 ranged from zero to two collisions per year, as 
reported by CPAI. Of 14 total collisions, four collisions reported were with an aircraft. 


Structures such as communication towers, flare towers, buildings, elevated pipelines, and drill rigs would pose 
collision hazards during periods of poor visibility (MacKinnon and Kennedy 2011). The tallest structures would 
be communications towers (up to 200 feet tall) and drill rigs (up to about 230 feet tall). There would be one 
communication tower at the WOC and one at each drill site for a total of six as well as one to two drill rigs 
operating at any given time during the drilling phase (one drill rig per drill pad). In addition, facility and tower 
lighting, as well as flaring at the WPF, under low-light conditions, could disorient birds and lead to collisions or 
exhaustion (Day, Rose et al. 2001; Day, Rose et al. 2015; Ronconi, Allard et al. 2015). Weather conditions such 
as fog, rain, and low light increase collision mortality of common eiders at towers and transmission lines 
(MacKinnon and Kennedy 2011). On the North Slope, birds often migrate at low altitudes and in foggy 
conditions; eiders migrate an average of 40 feet (12 m) above ground level at Point Barrow (Day, Stenhouse et al. 
2001) and 30 feet (9 m) above ground level at Northstar Island (Day, Prichard et al. 2005). Collision risk would 
be lower inland, where the towers would be located, because fewer species migrate in that area and visibility is 
better. Inland communication towers would be up to 200 feet tall. Permanent towers would be triangular, self- 
supporting lattice towers and would not use guy-wires. Temporary towers would be pile supported and may 
require guy-wires, which would increase collision risk; guy-wires would include devices to mitigate bird strikes. 
Collision risk would be further minimized by shielding lights downward on towers and buildings, using monopole 
communication towers, and using white (preferable) or red strobe lights. The strobes should be set to the 
minimum number of flashes per minute allowable by the FAA. The use of solid red or pulsating red warning 
lights at night should be avoided, if possible. Effects could occur to individual or flocks of birds around tall 
structures throughout the life of the Project (approximately 30 years). Of the 21 bird mortalities reported at BP 
facilities on the North Slope in 2013, 3 were known vehicle collisions and 3 were known building collisions 
(Streever and Bishop 2014). BP facilities are in an area of the North Slope with more structures, more roads, 
faster vehicle speeds, and more air traffic than the Project would have; thus, collisions from the Project would be 
less than those at the BP facilities. 


Increased subsistence access due to new gravel roads could reduce nest success and adult survival of waterfowl 
due to hunting and egg gathering. Egg gathering now occurs near Alpine CDS and the GMT-1 road, in part due to 
increased access. Section 3.16 describes changes in subsistence access. Increased subsistence access via boat 
ramps could result in increased harvest of birds, leading to increases in mortality for waterfowl (primarily geese) 
in areas accessible by boat (lakes and wetlands along the Ublutuoch [Tinmiaqsiugvik] River, Judy [Iqalliqpik] 
Creek, and Fish Creek). 


3.11.2.3.4 Attraction to Human Activity and Facilities* 
Bald and golden eagles, protected under the Bald and Golden Eagle Protection Act (16 USC 668-668d), are 


attracted to linear structures during migration, which increases their vulnerability to collisions and electrocution 
on powerlines (Eisaguirre, Booms et al. 2019). Placement of power and communication cables under pipelines on 
the pipeline rack would reduce the possibility of electrocutions. Eagles and other scavenging or predatory bird 
species, such as glaucous gulls, common ravens, rough-legged hawks, and peregrine falcons would be attracted to 
tall structures and facilities (such as buildings, elevated pipelines, bridges, towers, drill rigs, and wellheads) that 
provide perching or nesting habitat. This could lead to increased predation of other birds or bird nests in these 
areas. Some species of songbirds (snow buntings and redpolls) are also attracted to human structures for nesting 
sites. The impact of increased nest predation would vary depending on the species attracted and the vulnerability 
of the nesting species. The effect would extend throughout the analysis area. 


Two avian predators, glaucous gulls and common ravens, are attracted to human food (Day 1998; NRC 2003). 
The populations of these two species have increased in the ACP over the last 26 years that have been analyzed 
(significantly for gulls, not significantly for ravens) (Wilson, Larned et al. 2018), and in the Prudhoe Bay Oilfield 
(McGuire, Robards et al. In press), which may be a result of the increased availability of human foods and, for 
ravens, nesting sites on human-made structures. Glaucous gulls are the most common nest predator and common 
ravens are the fourth most common nest predator in the Prudhoe Bay Oilfield (McGuire, Robards et al. In press). 
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Additionally, subsidized predators (i.e., those using human food or nest sites), were more common in the oilfields 
than were nonsubsidized predators (Liebezeit, Kendall et al. 2009). Ravens, however, were 16% or less of the 
subsidized predators region-wide, whereas jaegers were 32 to 77% of all predators (Liebezeit, Kendall et al. 
2009). At CDS, ravens were only 2% of the predators counted on breeding bird plots, glaucous gulls were 50%, 
and jaegers were 47% (Rozell and Johnson 2020). Ravens accounted for 10% of attacks on snow goose nests in 
Canada (Béty, Gauthier et al. 2001). Some mammalian predators of birds, such as foxes and bears, are also 
attracted to human food (Section 3.12, Terrestrial Mammals). Human food sources concentrated Arctic foxes 
(Vulpes lagopus) in portions of Prudhoe Bay during the 1970s through the 1990s (Burgess, Rose et al. 1993; 
Eberhardt, Garrott et al. 1983; Eberhardt, Hanson et al. 1982). The attraction of foxes and gulls to recent 
development with improved waste handling practices is less clear, however, with no increase in Arctic foxes and 
gulls observed at Alpine after construction (Johnson, Burgess et al. 2003). Similar numbers of Arctic foxes were 
recorded between Prudhoe Bay and undeveloped NPR-A during breeding bird surveys (Bart, Platte et al. 2013), 
and no difference in total nest predators was recorded on bird plots between Prudhoe Bay and undeveloped 
Teshekpuk study areas (Liebezeit, White et al. 2011). In contrast to Arctic foxes, red foxes (Vulpes vulpes) are 
more common near Prudhoe Bay now than 20 years ago (Burgess 2000; Stickney, Obritschkewitsch et al. 2014). 
Red foxes regularly use anthropogenic food sources through the winter and depredate birds and their nests in the 
summer (Parrett, Shook et al. 2021; Savory, Hunter et al. 2014). Effective food and garbage control (described in 
the Project Waste Management Plan) should minimize the attraction of predators to Project facilities. 


3.11.2.4 Alternative C: Disconnected Infield Roads 

Effects under Alternative C would be similar to those described under Alternative B, but the area affected would 
be larger and air traffic would increase due to the addition of a second airstrip and lack of a gravel road 
connection among the drill sites (see Table 3.11.2). Under Alternative C, 61.9 more acres of habitat would be lost 
due to gravel fill; 70.4 more acres of habitat would be removed within the mine site excavation, 18.3 more acres 
of habitat would be indirectly impacted by dust and gravel spray; and 531.7 acres more of habitat would be 
impacted by disturbance associated with people, vehicles, machinery, and aircraft activity. Tables E.11.4 through 
E.11.7 in Appendix E.11 provide details of habitat types affected and impact comparison tables for action 
alternatives. Approximately 46.1 more acres of habitats used by 20 or more species would be lost to gravel fill 
due to a larger gravel footprint. There would be two additional seasons of ice roads and water withdrawal during 
construction, as well as a 3.6-mile-long annual ice road required for the life of the Project (approximately 30 
years), which could have longer lasting effects on water levels and vegetation compaction and modification. 
Approximately 1,050.7 more acres would be covered by ice infrastructure and could be altered by vegetation 
damage and compacted soil under Alternative C, and there would be 251.9 MG more of freshwater used 
(Appendix E.11, Table E.11.8). More habitat preferred and used by spectacled eiders would be impacted by 
Alternative C relative to Alternative B: 60.3 more acres would be directly lost to gravel fill and 531.7 more acres 
would be affected by disturbance (Appendix E.11, Table E.11.11). Compared with Alternative B, Alternative C 
would have the two fewer unique nest sites of yellow-billed loons (23) and one less lake with nests (10) within 1.0 
mile of permanent infrastructure, the same number of breeding lakes within 1,625 feet (6), and the same number 
of additional lakes occupied by adults (6). One less exception to ROP E-11 would be needed for Alternative C 
than Alternative B. Alternative C would have a fractional increase in the number of yellow-billed loons (0.2) and 
spectacled eiders (0.1) in the disturbance zone around infrastructure (Appendix E.11, Table E.11.9). 


Alternative C would have 32% more total ground traffic than Alternative B and 62% more air traffic (Tables 
D.5.5 and D.5.9 in Appendix D.1). The heaviest traffic would occur during winter construction (Years 2 through 
10), when there would be up to eight more fixed-wing plane landings per day at Willow and up to 25.5 more 
ground traffic trips per hour than Alternative B (Appendix D.1, Tables D.5.10 and D.5.6). Fixed-wing air traffic at 
Alpine would be the same as Alternative B (Appendix D.1, Table D.5.12). There would be no helicopter traffic in 
winter (same as Alternative B; Appendix D.1, Table D.5.15). Because there are significantly fewer birds in the 
analysis area during the winter, the heaviest air and ground traffic would not overlap with the greatest number of 
birds present or the most important bird life history stages. Summer ground and fixed-wing traffic would be 
substantially less than winter traffic throughout the life of the Project (approximately 30 years) (Appendix D.1, 
Table D.4.14). Total air traffic would decrease by 13% during operations (Years 10 through 30) and ground traffic 
would decrease by 35%, with a proportional decrease in associated disturbance and displacement. Marine vessel 
traffic would not differ by action alternative. 
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3.11.2.5 Alternative D: Disconnected Access 

Effects under Alternative D would be similar to those described under Alternative B, but with a slightly smaller 
footprint, much longer ice roads, and an additional year of construction (see Table 3.11.2). Under Alternative D, 
1.2 less acres of habitat would be lost due to gravel fill; 70.3 more acres of habitat would be within the mine site 
excavation would be removed, 757.7 fewer acres of habitat would be indirectly impacted by dust and gravel 
spray; and 777.8 fewer acres of habitat would be impacted by disturbance associated with people, vehicles, 
machinery, and aircraft activity. Appendix E.11 provides details of habitat types affected and impact comparison 
tables for action alternatives. Approximately 4.6 more acres used by 20 or more species would be lost to gravel 
fill, 425.2 fewer acres would be impacted by dust effects, and 677.9 fewer acres would be affected by disturbance 
effects. There would be the same amount of direct loss of habitat preferred and used by spectacled eiders under 
Alternative D relative to Alternative B (approximately 111 acres) and 245.5 fewer acres would be affected by 
disturbance (Appendix E.11, Table E.11.11). There would be one additional season of ice roads and water 
withdrawal during construction, as well as the longest (12.5 miles) annual ice road required for the life of the 
Project (approximately 30 years), which could have longer lasting effects on water levels in water-source lakes 
used by nesting waterbirds. Approximately 2,607.5 more acres would be covered by ice infrastructure than under 
Alternative B and could be altered by vegetation damage and soil compaction; there would be 623.9 MG more of 
freshwater use. Alternative D would have 24 unique yellow-billed loon nest sites on 10 lakes within 1.0 mile of 
permanent infrastructure. Alternative D would have fewer (5) breeding lakes within 1,625 feet of infrastructure 
but one more lake occupied by adults (7) than Alternative B. An exception to ROP E-11 would be needed for 
these sites. Alternative D would require the same number of exceptions as Alternative B. Compared with 
Alternative B, Alternative D would have a fractional decrease in the number of yellow-billed loons (6.0) and the 
same number (2.2) of spectacled eiders in the disturbance zone around infrastructure as under Alternative B 
(Appendix E.11, Table E.11.9). 


Alternative D would have 37% more total ground traffic and 57% more total air traffic than Alternative B 
(Appendix D.1, Tables D.5.5, and D.5.9). The heaviest traffic (trips per day or per hour) would occur during 
winter construction (Years 2 through 10), when there would be up to 1.5 more fixed-wing plane landings per day 
at Willow and 0.9 more landing per day at Alpine than Alternative B (Appendix D.1, Tables D.5.10 and D.5.12). 
However, there would be up to 9.2 fewer ground traffic trips per hour than Alternative B (Appendix D.1, Table 
D.5.7). There would be no helicopter traffic in winter (same as Alternative B, Appendix D.1, Table Ea): 
Because there are significantly fewer birds in the analysis area during the winter, the heaviest air and ground 
traffic would not overlap with the greatest number of birds present or the most important bird life history stages. 
Summer ground and fixed-wing traffic would be substantially less than winter traffic throughout the life of the 
Project (Appendix D.1, Table D.4.30). Total air traffic would increase by 21% during operations (Years 11 
through 31), and ground traffic would decrease by 31%, with a proportional increase or decrease in associated 
disturbance and displacement. Marine vessel traffic would not differ by action alternative. 


_ analysis and a separate future decision. 


| Effects under Alternative E would be similar to those described under Alternative B, but with a smaller footprint 
_ and fewer ice roads (see Table 3.11.2). Under Alternative E, 55.6 fewer acres of habitat would be lost due to 

_ gravel fill; 543.4 fewer acres of habitat would be indirectly impacted by dust and gravel spray; and 1,905.2 fewer 
_ acres of habitat would be impacted by disturbance associated with people, vehicles, machinery, and aircraft 

_ activity compared to Alternative B. Appendix E.11 provides details of habitat types affected and impact 

_ comparison tables for action alternatives. The mine site excavation would impact a similar acreage as under 

_ Alternative B, affecting 47.1 acres of habitats used by birds. Approximately 31.4 fewer acres used by 20 or more 
_ species would be lost to gravel fill. There would be 16.4 fewer acres lost to excavation because water would be 

_ sourced directly from lakes rather than constructing the CFWR proposed under Alternatives B, C, and D. 


_ Of habitat preferred and used by spectacled eiders, there would be 13.8 fewer acres lost directly and 555.5 fewer 
_acres affected by disturbance compared to Alternative B (Appendix E.11, Table E.11.11). It would require 530.5 
_ fewer acres of ice infrastructure and 183.7 MG less of freshwater over the life of the Project (approximately 30 

_ years) than Alternative B (see Table 3.11.2). Alternative E would have 19 unique yellow-billed loon nest sites on 
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eight lakes within 1.0 mile of permanent infrastructure and would have fewer (four) breeding lakes within 1,625 
feet infrastructure, and fewer lakes with adults (five). Alternative E would require four fewer exceptions than 

_ Alternative B. Compared to Alternative B, Alternative E would have a fractional decrease in the number of 

_ yellow-billed loons (0.5 fewer) and the same number of spectacled eiders (2.2) in the disturbance zone around 

_ infrastructure as under Alternative B (Appendix E.11, Table E.11.9). 


_ Alternative E would have similar volumes of ground and air traffic as Alternative B (Appendix D.1, Tables D.5.5, 
_D.5.9, and D.5.14). There would be no helicopter traffic in winter (same as Alternative B; Appendix D.1, Table 
_D.5.15). Because there are significantly fewer birds in the analysis area during the winter, the heaviest air and 

_ ground traffic would not overlap with the greatest number of birds present or the most important bird life history 
_ stages. Summer ground and fixed-wing traffic would be substantially less than winter traffic throughout the life of 
_ the Project (Appendix D.1, Table D.4.38). Marine vessel traffic would be slightly less under Alternative Ethan 
_ Alternatives B, C, and D with 3 fewer barge trips, 3 fewer tugboat trips, and 33 fewer support vessel trips. 


_ In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis 
| that assumes approval of BTS and evaluates BTS analysis assuming the earliest possible construction start date 
_ (Year 7). This is assumed to be the most impactful scenario under Alternative E because it includes BT5 and 

_ would have the most overlap between the construction of BT5 and drilling phases at BT1, BT2, and BT3. If BTS 
_ construction is deferred beyond Year 7, the anticipated impacts related to BTS would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. Should BLM select 

_ Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized for construction, 
| though a fourth drill site pad (BTS) may be authorized at a later time. Alternative E includes all four drill site pads | 


3.11.2.7 Module Delivery Option 1: Atigaru Point Module Transfer Island 
Many of the effects described for Alternative B would also apply to the module delivery options; these are 
summarized in Table 3.11.3. 


3.11.2.7.1 Habitat Loss or Alteration 

Under Option 1, 12.8 acres of open nearshore water would be permanently filled by gravel for the MTI. The fill 
footprint is in approximately 8 to 10 feet water depth and is predominantly composed of fine silt and clay 
substrates (Kinnetic Laboratories Inc. 2018). The surrounding 11 to 15 acres of habitat would also be temporarily 
altered the summer after the winter placement of fill due to mobilization of fines in the MTI fill material into the 
water column, which would increase SS and turbidity (Coastal Frontiers Corporation 2018b). The duration of the 
plume would depend on the amount of fines in the fill and could last 0.5 hour to 55 days (Coastal Frontiers 
Corporation 2018b). Birds such as long-tailed ducks, eiders, scoters, and red-throated loons that depend 
seasonally on this habitat for foraging could experience decreased foraging success due to turbidity. However, 
fish and benthic surveys conducted in the MTI area suggest baseline conditions with relatively low complexity 
and low productivity for prey species (Kinnetic Laboratories Inc. 2018). 


Screeding at the MTI and barge lightering area would also temporarily alter habitats by increasing turbidity in the 
area immediately surrounding the screeding footprint, as described for Alternative B (Section 3.11.2.3.1, Habitat 
Loss or Alteration). Because the screeding footprint is 14.5 acres and the action would occur in four separate 
summer seasons, the effects would be temporary, localized, and affect small numbers of birds in an area where a 
large amount of alternative foraging habitat is available. 


Option | is within the Beaufort Sea Nearshore IBA (Figure 3.11.1), described in Section 3.11.1.2, Bird Habitats: 
the area is globally important for brant, glaucous gulls, king eiders, long-tailed ducks, red-throated loons, surf 
scoters, white-winged scoters, yellow-billed loons, and black scoters (Audubon Alaska 2014). 


Based on data for western Harrison Bay, current speeds are too low to cause significant, permanent scour of the 
sea bottom surrounding the MTI (Coastal Frontiers Corporation 2018a). Average rates of shoaling in the area are 
low (CPAI 2019b). Other human-made islands in the Beaufort Sea experience small amounts of shoaling on the 
leeward side. Similar amounts would be expected at the MTI and would not affect the stability of the MTI or 
coastal processes around it. No accretion or further shallowing of the MTI area would be expected to occur. 
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Gravel needed for the MTI would be mined from the Ublutuoch (Tinmiaqsiugvik) mine site, concurrent with 
mining for the action alternatives. The mine site footprint and number of seasons required to mine would not 
change from that described for Alternative B (Section 3.11.2.3.1). 


Ice roads from the mine site to the MTI (one winter season) and from the MTI to BT3 (two winter seasons) would 
compress vegetation and temporarily alter bird habitats; effects would be similar to those described for ice roads 
under Alternative B (Section 3.11.2.3.1). There would be two multi-season ice pads along the ice road (Figure 
2.4.4). Recovery of vegetation would take longer at these locations (as described in Section 3.9). 


3.11.2.7.2 Disturbance or Displacement 
Birds in the nearshore marine area around the MTI would be disturbed or displaced due to in-water work 


(screeding and recontouring of the MTI slopes), noise (both airborne and underwater), and human activity. In- 
water work, with associated airborne and underwater noise, would occur over six summer seasons (one for the 
recontouring of the MTI slopes, four for screeding, and one for removal of anthropogenic material at 
decommissioning). Airborne noise would also occur during one winter construction season at the mine site, along 
the ice roads between the mine and the MTI site, and around the MTI fill footprint. Human activity would occur 
over several winter and summer seasons through construction and decommissioning of the MTI. Effects of 
disturbing or displacing birds are described in Section 3.11.2.3.2. 


Birds along the nearshore barge and support vessel route (foraging long-tailed ducks, scoters, eiders, loons, and 
geese) could be temporarily disturbed or displaced due to slow-moving vessels. Effects would occur during four 
open-water seasons (July 7 through September 30), be localized, and although it could affect multiple species, 
alternative marine habitats are abundant in the area. A total of 9 barge trips, 16 tugboat trips, and 259 support 
vessel trips would be needed (Appendix D.1, Table D.4.5 fs 


Year-round resident birds could be disturbed in winter along the ice roads from the mine site to the MTI (one 
winter season) and from the MTI to BT3 (two winter seasons). All ground traffic for Option 1 would occur in 
winter, when fewer birds are in the area. 


Air traffic for Option 1 would occur year-round during construction (Table 3.11.3; Appendix D.1, Table D.4.57). 
Summer air traffic would occur at Alpine, Willow, or Atigaru Point, depending on the year, and range from 0 to 
16 flights per summer. Alpine has existing scheduled and unscheduled air traffic. Air traffic for Option 1 would 
be additional but would not likely produce an observable increase in disturbance to birds at Alpine beyond normal 
operation flights. Because of the low number of flights in the summer, air traffic is expected to have minor, 
temporary effects on birds. 


3.11.2.7.3 Injury or Mortality 


Two temporary communication towers (one on the MTI and one on an onshore multi-season ice pad) up to 120 
feet tall would be erected at the start of MTI construction (2021) and held in place via guy-wires. Risk of collision 
with towers would be greatest along the coast, because spectacled eiders (Sexson, Pearce et al. 2014) and other 
special status species follow the arctic coastline during migration (Day, Prichard et al. 2005; Day, Rose et al. 
2001) and because fog and poor visibility are common in that area. Guy-wires significantly increase collision 
mortality for birds (Gehring, Kerlinger et al. 2011); therefore, guy-wires would be fitted with bird divertors to 
mitigate potential bird collisions. The temporary tower would remain in place until the first season of module 
delivery is complete (2023), at which time it would be demobilized until the second season of module delivery 
(2025). It would then be reinstated until MTI decommissioning. As described in Section 3.11.2.3.3, Injury or 
Mortality, birds could collide with the communication towers and be injured or die. 


3.11.2.8 Module Delivery Option 2: Point Lonely Module Transfer Island 

All of the effects to birds described for Option 1 would apply to Option 2. The main difference is Option 2 would 
require almost double the volume of water withdrawals for about twice the length of ice roads (Table 3.11.3), 
which would cause more habitat alteration from vegetation compression and lower lake levels if lakes do not 
recover to pre-withdrawal levels. Option 2 would also have markedly more miles of support vessel traffic. 
Although the number of trips and seasons of use are the same as Option 1, the support vessels would originate 
from Oliktok Point and thus would have a longer route to Point Lonely than Atigaru Point. This would increase 
disturbance and displacement to birds using nearshore waters. Both locations have large numbers of sea ducks, 
loons, and molting and brood-rearing brant and other geese, which could be disturbed or displaced by human 
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activity and loss of benthic forage during summer. Option 2 is within the Barrow Canyon and Smith Bay IBA 
(Figure 3.11.1), described in Section 3.11.1.2; it is of global significance for arctic terns, black-legged kittiwakes, 
glaucous gulls, king eiders, long-tailed ducks, red phalaropes, Sabine’s gulls, and yellow-billed loons (Audubon 
Alaska 2014). 


Option 2 would also require substantially more ground traffic than Option 1 but the same amount and types of air 
traffic (Appendix D.1, Table D.5.5) and thus would have more disturbance and displacement as well as injury or 
mortality from collisions. 


Although Option 2 would have the same number of air traffic trips (fixed wing and helicopter) as Option | 
(Appendix D.1, Table D.5.9), the flights would occur in different locations. Option 2 would be within the Goose 
Molting Area (Figure 3.11.1) and ROPs F-1, F-2, and F-3 and LS K-6 would apply. Exceptions to these ROPs and 
LSs would not be needed if flights stayed along the coast and not over land. There would be 5 to 12 fixed-wing 
trips to or from Point Lonely airstrip during the summer, for three summer seasons. 


The temporary communication tower for Option 2 would be the same as for Option 1 except that an additional 
repeater tower would be required (on an onshore multi-season ice pad) due to the distance from Point Lonely to 
the GMT-2 tower. Thus, risk of mortality or injury would be higher in Option 2 with three towers than from the 
two towers in Option 1. 
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Table 3.11.3. Effects to Birds and Bird Habitat from Module Delive 


Project 


Effect to Birds or Bird Habitat 


Options 
Option 1: Atigaru Point Module’ 


Final Su 


Option 2: Point Lonely Module 


lemental Environmental Impact Statemen 


t 


Option 3: Colville River Crossing 


Component 
Gravel fill 
onshore 


Gravel fill in 
marine area 


Screeding 


Habitat loss 
Habitat alteration from expanded dust 
shadow on existing road 


Transfer Island 
None 


Open nearshore water and benthic 
habitat loss 

Temporary habitat alteration from 
sedimentation or turbidity 

Disturbance or displacement from noise 


Transfer Island 
None 


12.8 acres lost 
11 to 15 acres altered 


Temporary habitat alteration (increased 
turbidity, and decreased benthic forage) 

Disturbance or displacement from noise 
and human activity _ 


5.0 acres lost 
27.5 acres of dust shadow beyond 


13.0 acres lost 
11 to 15 acres altered 


14.5 acres altered, 2 occurrences 
164 to 179 dB rms at 3.28 feet 


= 

120-foot-tall 
communication 
tower 


Injury or mortality from collision with 
tower or guy-wires 


2 towers: | on the MTI and | on an 
onshore multi-season ice pad 

Towers erected from 2021 through 
summer 2023, and from summer 2025 
to MTI decommissioning 


Same as Option | 
164 to 179 dB rms at 3.28 feet 


existing dust shadow 
None 


No additional screeding beyond what is 
described for Alternatives B, C, or D 


3 towers: | on the MTI and 2 on an 
onshore multi-season ice pad. 

Towers erected from 2021 through 
summer 2023, and from summer 2025 
to MTI decommissioning. 


None 


Freshwater ice 


Habitat alteration from water withdrawal 


307.9 MG of water 


572.0 MG of water 


257.2 MG of water 
80.2 miles of onshore ice road 
666.6 acres of onshore ice roads and 


535,160 total trips (2023 through 2027) 
0 to 4,590 trips per summer (2023 


198,736 trips per winter or spring (2025 


infrastructure (water quality or quantity changes) 103.6 miles of onshore ice road 223.4 miles of onshore ice road 
Habitat alteration from vegetation 859.6 acres of onshore ice roads and ice |1,756.1 acres of onshore ice roads and 
disturbance ads ice pads __|_pads 
Ground traffic* | Disturbance or displacement from noise 2306, 10 total trips (2022 through 3,196,450 total trips (2022 through 
and human activity 2027) 2027) 
Injury or mortality from collisions with |0 trips per summer 0 trips per summer through 2026) 
vehicles 10,920 to 811,965 trips per winter or 10,920 to 1,106,805 trips per winter or 
spring spring 
Air traffic* Disturbance or displacement from noise |326 total fixed-wing trips (2022 through |326 total fixed-wing trips (2022 through 


and human activity 
Injury or mortality from collisions with 
vehicles 


2027) 

0 in summer to/from Alpine; 16 in 
summer to/from Willow (2024); 12 per 
summer to/from Atigaru Point (2023, 
2024, and 2026) 

450 total helicopter trips (2022 through 
2027); 70 to 80 dBA at 1,000 feet from 
the source 
15 in summer to/from Alpine (2022); 
16 to 90 per summer to/from Willow 
(2023, 2024, and 2026) 


2027) 

0 in summer to/from Alpine; 16 in 
summer to/from Willow (2024); 12 per 
summer to/from Point Lonely (2023, 
2024, and 2026) 

450 total helicopter trips (2022 through 
2027); 70 to 80 dBA at 1,000 feet from 
the source 

15 in summer to/from Alpine (2022); 

16 to 90 per summer to/from Willow 


(2023, 2024, and 2026) 


and 2027) 

770 toial fixed-wing trips (2023 through 
2027) 

0 to 6 per summer to/from Alpine or 
Kuparuk 

16 total helicopter trips (2023 through 
2027); 70 to 80 dBA at 1,000 feet from 
the source 

8 per summer (2025 and 2027) 


ior 
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Project Effect to Birds or Bird Habitat Option 1: Atigaru Point Module Option 2: Point Lonely Module 
Component Transfer Island Transfer Island 

Barge and Temporary disturbance or displacement |Nearshore barge route ~1,100 miles RT, |Nearshore barge route ~1,000 miles RT, |Nearshore barge route ~1,200 miles RT, 
support vessel | from noise or human activity along support vessel route ~100 miles RT support vessel route ~200 miles RT support vessel route ~5.2 miles RT 
traffic? nearshore barge and support vessel 9 barges, 16 tugboats, and 259 support 9 barges, 16 tugboats, and 259 support _|9 barges, 16 tugboats, and 60 support 
routes vessels, 4 summer seasons vessels, 4 summer seasons vessels, 2 summer seasons 

145 to 175 dB rms at 3.28 feet from the | 145 to 175 dB rms at 3.28 feet from the |145 to 175 dB rms at 3.28 feet from the 
source source source 

Total behavioral disturbance area”__| 188.5 acres 188.4 acres 16.9 acres 

Note: ~ (approximately); dB (decibels); dBA (A-weighted decibels); MG (million gallons); MTI (module transfer island); rms (root-mean-square); RT (round trip). All sound levels are detailed in Appendix E.13, Marine 
Mammals Technical Appendix. Summer is defined as June through September, winter as December through March, and spring as April and May. 

* Traffic is detailed in Tables included in Section 5.0, Summary Comparison Tables for Analysis, in Appendix D.1. 

> Disturbance is calculated using the U.S. Fish and Wildlife Service 656-foot (200-meter) zone around nesting spectacled eiders, as described in Section 3.11.2.3.2. This zone encompasses all effective disturbance distances 


summarized for related species and families of nesting and non-nesting birds (with the exception of the Falconiformes [falcons, hawks, and eagles]) in the analysis area (Livezey, Fernandez et al. 2016) and is used here to 
estimate the area affected by human activity, noise, traffic, and machinery in summer. 


Option 3: Colville River Crossing 


All 


Section 3.11 Birds . Page 218 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


3.11.2.9 Module Delivery Option 3: Colville River Crossing 

Option 3 would have similar types of effects as Options 1 and 2, except there would be no MTI and fill in the 
marine area and no additional communication towers (see Table 3.11.3). Option 3 would require 5 acres of fill 
onshore along existing Kuparuk roads. Option 3 would need the fewest miles of ice roads and thus would use the 
least amount of freshwater of all the module delivery options (see Table 3.11.3). Thus, Option 3 would cause the 
least amount of habitat loss from fill, the least amount of habitat alteration from vegetation compression or water 
withdrawal, the fewest number of ground and air traffic trips and thus the least amount of vehicle and aircraft 
disturbance (Appendix D.1, Tables D.5.5 and D.5.9). Option 3 would also have the fewest number of 
communication towers (zero, the lowest risk of tower strike). 


Option 3 would not require additional screeding beyond what is described for the action alternatives. Although all 
module delivery options would require vessel traffic, barges and tugboats would dock at different locations under 
different options, and the species’ use and baseline conditions of the locations are different; thus, the magnitude of 
effects would be different. Oliktok Point, unlike Point Lonely or Atigaru Point, has existing marine infrastructure 
and an existing industrial dock, where screeding occurs with seasonal regularity before the arrival of barges. The 
locations of all three module delivery options have large numbers of sea ducks, loons, and molting and brood- 
rearing brant and other geese, which could be disturbed or displaced by human activity and loss of benthic forage 
during summer. However, the density of pre-breeding spectacled eiders is lower at Oliktok Point than at Atigaru 
Point and is similar to that at Point Lonely (Figure 3.11.2), as described in Section 3.11.2.3.2. In addition to all 
vessels docking at Oliktok Dock, which is already an industrial site, Option 3 would also require half the number 
of seasons of barge landings and the least number of support vessel trips compared with Options | and 2 (see 
Table 3.11.3). Although the number of sealift barges and seasonality of use are the same as Options | and 2, the 
support vessels under Option 3 would originate from Oliktok Point and thus have the shortest route to travel. The 
combination of fewer vessels, fewer seasons, and shorter routes would cause the least disturbance and 
displacement to birds using nearshore waters among the three module delivery options. 


Option 3 is within the Beaufort Sea Nearshore IBA (Figure 3.11.2), described in Section 3.11.1.2; it is of global 
significance for brant, glaucous gulls, king eiders, long-tailed ducks, red-throated loons, surf scoters, white- 
winged scoters, yellow-billed loons, and black scoters (Audubon Alaska 2014). 


Ice road construction for Option 3 would also result in human activity, machinery, traffic, and noise that could 
disturb or displace birds in winter near the construction areas, as described in Section 3.1 1.2.3.2) The Option 3 ice 
road may encounter more wintering birds (willow ptarmigan, and to a lesser degree, rock ptarmigan, congregate 
in riparian willow thickets during winter) at Ocean Point than other locations, but wintering birds are mobile, 
fewer in numbers, and less likely to collide with vehicles when compared with summer populations (Hannon, 
Eason et al. 2020; Montgomerie and Holder 2020). With fewer miles of ice roads and less ground and air traffic, 
Option 3 would result in fewer collisions and less injury and mortality than Options | or 2. Overall, Option 3 
winter activities would have minimal impacts on birds because fewer birds are present during winter than in 
summer. 


Saldecel 0 Special Status Species 

Steller’s eiders, whimbrels, buff-breasted sandpipers, and red knots are unlikely to be much affected by habitat 
loss, disturbance or displacement, and injury or mortality, because they are rare in the vicinity of the Project. 
Peregrine falcons are rare breeders in the analysis area and use steep bluffs and human structures as nesting sites. 
Additional infrastructure may attract peregrine falcons, increasing predation pressure on their prey species which 
includes shorebirds (Hunter, Crawford et al. 1988). Spectacled eiders, yellow-billed and red-throated loons, bar- 
tailed godwits, dunlin, and arctic terns, depending on their local occurrence, could be subject to all of the effects 
described for the action alternatives and module delivery options. 


Because yellow-billed loons have high nest-lake fidelity (Johnson, Wildman et al. 2019; Schmutz, Wright et al. 
2014), they could be impacted by water withdrawals or human disturbance that occurs at nesting lakes. Impacts 
would likely occur at the individual level. In a pre- and post-construction study of breeding territory occupancy on 
the CRD, Johnson, Wildman et al. (2019) found there was no displacement of nests or broods from lakes within | 
or 2 miles of active infrastructure at Alpine, with two nests as close as 1,083 feet and 1,640 feet, respectively, to 
active roads or drill pads. Although breeding territory lakes were retained at high rates (Uher-Koch, Wright et al. 
2019), nest visits by researchers reduced nesting success at lakes in NPR-A (Uher-Koch, Schmutz et al. 2015), 
which indicates that other types of human disturbance could have similar adverse effects. When satellite-tagged 
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yellow-billed loons were displaced from their breeding lakes, they did not establish breeding territories on other 
lakes that same year, although most spent time on adjacent and nearby lakes (Schmutz, Wright et al. 2014). 
Establishment of new territories on unoccupied lakes by displaced breeders was not observed, highlighting the 
importance of maintaining territory ownership. ROP E-11 stipulates no development within 0.5 mile (and up to 
one mile where feasible) from a yellow-billed loons’ nest and 1,625 feet from lakes occupied by loons regardless 
of breeding status. Lake L9911, one of the Project’s potable water sources (in addition to the CFWR, varies by 
alternative), supports yellow-billed loon nests and broods (Figure 3.11.5). The access road to Lake L9911 is more 
than | mile from the nest sites (which are in wetlands at the north end of the lake) but within the 1,625-foot lake 
buffer. All action alternatives would also cross the standard disturbance setback of 0.5 mile around recorded 
yellow-billed loon nest sites and 1,625 feet (500 m) around the shoreline of nest lakes (ROP E-11; see Table 
3.11.2; Figures 3.11.5 and 3.11.6) due to gravel roads and pads, pipelines, and boat ramps on the Ublutuoch 
(Tinmiaqsiugvik) River and Judy (Igalliqpik) Creek. Winter water withdrawals for ice infrastructure could occur 
from any permitted lake in the Willow area during construction. Based on average yellow-billed loon density in 
the Willow area (0.21 loons per square mile), 6.3 yellow-billed loons might be in the 656-foot disturbance zone 
around new infrastructure for Alternative B (Appendix E.11, Table E.11.9). Under Alternative B, 25 unique nest 
sites (each occupied for at least 1 year) on 11 lakes are known to occur within 1.0 mile of the proposed 
infrastructure for Alternative B from 3 years of aerial surveys; six breeding lakes are known within 1,625 feet 
(Appendix E.11, Table E.11.10). Alternative C would have 23 unique nest sites and 10 nesting lakes within one 
mile of infrastructure. Alternative D would have 24 unique nest sites and 10 nesting lakes within one mile of 
infrastructure, but only five shorelines of breeding lakes within 1,625 feet of infrastructure. Alternative E would 
have 19 unique nest sites on eight lakes within one mile of infrastructure and would have four shorelines of 
breeding lakes within 1,625 feet of infrastructure. Exceptions to ROP E-11 would be needed for these sites under 
all alternatives. Construction of infrastructure within the buffer stipulated for ROP E-11 could displace nests or 
reduce nesting success on up to 11 lakes under Alternative B; this level of potential impacts would not result in a 
population level impact on yellow-billed loons. Site-specific survey data are unavailable for red-throated loons, 
bar-tailed godwits, dunlin, and arctic terns. Relative impacts would vary among the action alternatives depending 
on the amount habitat directly lost to gravel fill, indirectly altered, and disturbed (Appendix E.11, Tables E.11.4 
through E.11.6). Impacts of human disturbance and water withdrawal on nesting spectacled eiders are possible, 
but their density in the Willow area is low (Figure 3.11.2). Johnson, Parrett et al. (2008) reported no displacement 
or reduction in nesting success related to construction and activity at an airstrip and drill pad at CD3 on the CRD. 
Since construction in 2005, 22 spectacled eider nests have occurred within 200 m of active infrastructure at CD3, 
and apparent nesting success was 29% (6 of 21 nests hatched) (summarized from ABR unpublished data 2018: 
Johnson, Parrett et al. 2008; Seiser and Johnson 2014, 2018), which is within the range of average nesting success 
for other studies in the area (25% to 38%; Attanas and Shook 2020; Warnock and Troy 1992). Water withdrawal 
would be restricted to permitted waterbodies and would be unlikely to affect more than a few individual eiders 
nesting on shorelines and islands of water-source lakes. Approximately 111 acres of spectacled eider preferred 
and used habitats would be permanently lost to gravel fill, and 6,941 acres of preferred habitat would be affected 
in the 656-foot disturbance zone under Alternative B (Appendix E.11, Table E.11.11). Based on estimated density 
from aerial pre-breeding surveys (0.028 eiders per square mile), 2.2 spectacled eiders could occur annually in the 
area subject to Project-related disturbance (Appendix E.11, Table E.11.9). Assuming each pair of eiders would 
nest in the area, 1.1 nests could be affected in the disturbance zone. Appendix E.11 provides more details on 
effects to special status species. All four action alternatives would have the same number of spectacled eiders 
within their disturbance zones. 


The three module delivery options would have similar types of effects on special status species as terrestrial 
development, but impacts would be short-term in the marine environment affecting foraging spectacled eiders, 
yellow-billed loons, and red-throated loons over two to four summer seasons. Spectacled eiders and yellow-billed 
loons occur in marine areas primarily during post-breeding. Red-throated loons feed in nearshore marine areas 
throughout the breeding season and migrate in that area post-breeding. Impacts would be greater for Options 1 
and 2 because of construction of MTIs that would disturb and displace birds during construction and 
decommissioning, occupy more benthic habitat, and increase the risk of collisions with two communication 
towers. Options | and 2 have four screeding and barging seasons, compared with two barging seasons under 
Option 3. Option 3 also avoids construction of an MTI by using existing infrastructure at Oliktok Dock, and 
further reduces impacts by using existing Kuparuk roads and not requiring additional communication towers. This 
would reduce collision risk for special status species moving along the coast, including spectacled eiders, yellow- 
billed and red-throated loons, dunlin, red knots, whimbrels, and bar-tailed godwits. Options 1 and 2 would require 
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screeding (which would alter benthic habitat and cause sediment plumes, thereby interfering with foraging by 
eiders and loons). Screeding also would result in disturbance and displacement. Two special status species, 
yellow-billed and red-throated loons, make extensive use of nearshore waters in the western Beaufort Sea (Lysne, 
Mallek et al. 2004) and failed and post-breeding spectacled eiders move there in transit to molting areas (Sexson, 
Pearce et al. 2014). Although comparative data on abundance of birds for the three option locations are not 
available for all species, higher proportions of both species of loon were recorded in the Jones/Return Islands 
Survey segment (Lysne, Mallek et al. 2004) where Option 3 is located (Oliktok Dock), than in Harrison Bay, 
where Options 1 and 2 are located (Atigaru Point and Point Lonely). However, Option 3 would require fewer 
support vessels and shorter trips than Options | and 2, and require less ground and air traffic. Higher traffic levels 
and the addition of two communication towers would result in Options | and 2 having increased collision risk 
over Option 3 for listed and special status species moving along the coast. Option 3 also would have shorter ice 
roads, use less water from lakes, and require less construction. Impacts to all special status species would be less 
for Option 3 than Options 1 and 2. 


etl Pe sg Oil Spills or Other Accidental Releases* 

The EIS describes effects of accidental spills. As described in Chapter 4.0, Spill Risk Assessment, the risk of a 
large spill during any phase of the Project would be very low. The risk of a very small to small spill or leak is 
probable over the life of the Project (approximately 30 years) and most likely to occur over gravel infrastructure, 
which would be easier to contain and remediate. Effects from oil spills and accidental releases on birds and their 
habitat would depend on the location and season of the spill. Numerous safeguards are required and would be 
specified in CPAI’s ODPCP. The relatively small amounts of material that could be released under most 
scenarios, and the ability to detect and respond to spills quickly, would minimize potential effects. 


Light to moderate oiling of birds can reduce reproduction (through pathological effects on breeding birds or 
transfer of oil to eggs) or survival (Albers 1980; Anderson, Newman et al. 2000; Lewis and Malecki 1984). Heavy 
oiling of birds could be immediately lethal and through hypothermia or mortality from ingestion and inhalation 
(Clark 1968; Hartung 1967; Holmes, Cronshaw et al. 1978), and could lead to population declines for five (Irons, 
Kendall et al. 2000) to over twenty years (Esler, Bowen et al. 2015) due to either the initial mortality or persistent 
oil in the environment. There can be sublethal effects from light oiling including loss of insulation and buoyancy, 
and increased stress levels (Fritt-Rasmussen, Linnebjerg et al. 2016; Murphy, Jessopp et al. 2022). The effects of 
other toxic material spills could be similar or more severe, depending on the material. Oil spills on tundra or in 
water are extremely rare, as are large spills (greater than 10,000 gallons). Releases to tundra could threaten 
breeding and non-breeding birds, but such releases would be rare and would not spread widely unless undetected. 
Spills to waterways (if not frozen) would likely spread farther and faster. 


In the very unlikely event of a spill at a pipeline crossing of streams in the Willow area, oil may reach the 
channels of Fish (Igalliqpik) Creek or the Kalikpik River, particularly during periods of flooding. The relatively 
low flow and highly sinuous nature of streams in the Fish (Igalliqpik) Creek and Kalikpik River basin may 
preclude a spill into one of these rivers from reaching Harrison Bay. If a reservoir blowout were to occur, there is 
the potential for oil to reach nearby freshwater lakes and stream channels. However, a reservoir blowout is 
unlikely to reach Harrison Bay because of the distance to the drill sites and the sinuous nature of the streams in 
the area. 


Because many birds use the river channels, marshes, and lakes around river channels, contamination of these 
areas during spring breakup to fall could affect large numbers of birds. Although the effects of such spills could 
be severe, the probability of such spills occurring would be unlikely. Their duration would be a few days to 
weeks, although cleanup could prolong the duration of impacts. Effects from very small to small spills would be 
probable during the life of the Project but would be minor because they would be restricted to pads and roads or 
not spread more than | or 2 acres on tundra. Effects would be infrequent and last hours to a few days. 


Most spills to the marine environment would have a low to very low likelihood and occur during construction of 
the MTI or originate from small support vessels. These very small to small spills would be localized to the 
immediate area of the MTI. A larger spill from a barge would have a very low likelihood and would only occur if 
a tugboat or barge transporting modules were to run aground, sink, or if its containment compartment(s) were 
breached and the contents released (USACE 2012). The geographic extent of these spills would vary and may or 
may not reach land, depending upon the location of the spill and prevailing meteorological and oceanographic 
conditions at the time of the spill. Seabirds and, potentially, shorebirds could be affected. 
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Seawater spills on non-frozen tundra would have effects on plants used by birds for forage or cover that could 
potentially last many years. Saltwater spills can be toxic to many plant species, long lasting, and can cause leaf 
deterioration and de-leafing (Simmons 1983). Wetter sites recover more rapidly. Willow species and mountain 
avens have a lower tolerance for salt and are more affected, while grasses and sedges are less affected (Simmons 
1983). 


3.11.3 Unavoidable Adverse, Irretrievable, and Irreplaceable, Effects 
Even with LSs and ROPs in place, some unavoidable impacts to birds would occur, including direct loss of 


habitat and disturbance and displacement due to noise, human activity, and visual disturbance. Onshore impacts 
would be irretrievable throughout the life of the Project (approximately 30 years) but would not be irreversible or 
affect the long-term sustainability of wildlife in the analysis area if reclamation of permanent infrastructure 
occurred. If reclamation of permanent infrastructure did not occur, effects would be irreversible. The alteration of 
nearshore habitat would be irreversible because even if the MTI is abandoned and reshaped, it would still exist 
(under module delivery options | and 2). Habitat alteration from the CFWR (under Alternatives B, C, and D) and 
mine site would be irreversible because the mine pit and the reservoir would fill with water and would 
permanently change the thermal regime of the underlying soils. 


3.12 Terrestrial Mammals 

The analysis area for terrestrial mammals is the area within 3.7 miles of construction or operation activities and 
structures (Figure 3.12.1). This is based on research that documented decreased density of maternal caribou 
within 0.6 to 3.1 miles (1 to 5 km) of active roads and pads during a 2- to 3-week calving period when cows are 
giving birth or have young calves with lower mobility (Cameron, Reed et al. 1992; Cronin, Ballard et al. 1994; 
Dau and Cameron 1986; Johnson, Golden et al. 2020; Lawhead 1988; Lawhead, Prichard et al. 2004; Prichard, 
Lawhead et al. 2020; Prichard, Welch et al. 2022) and increased caribou densities in areas between 4 to 6 km of 
roads (Cameron, Reed et al. 1992; Dau and Cameron 1986). Some potential impacts, such as changes in caribou 
herd size, could have impacts to the annual herd ranges. The temporal scale for construction-related impacts 
encompasses the duration of construction activities. However, habitat loss (e.g., fill placement) would be 
permanent. The temporal scale for operational impacts is the life of the Project (approximately 30 years). 


3.12.1 Affected Environment 

At least 20 species of terrestrial mammals use the analysis area (Appendix E.12, Terrestrial Mammals Technical 
Appendix), and most remain in the analysis area year-round. Because caribou are an important subsistence 
resource, for which NPR-A provides essential and unique habitats (e.g., TLSA) and because effects to caribou 
were identified as a key issue in scoping, this section focuses on caribou. Effects to other terrestrial mammals are 
described in Appendix E.12 but in less detail, as per Council on Environmental Quality guidance (40 CFR 
1500.1(b)). None of the terrestrial mammal species that use the analysis area are listed as endangered or 
threatened under the ESA or listed as sensitive by BLM. 


Caribou exhibit high fidelity to calving grounds and ADF&G identifies caribou herds based on calving grounds 
used. Two herds of barren ground caribou use the analysis area: the Teshekpuk Caribou Herd (TCH) and the 
Central Arctic Herd (CAH). The herds differ in their use of seasonal ranges, especially during calving, insect- 
relief, and winter (Murphy and Lawhead 2000; Person, Prichard et al. 2007). During summer, the TCH generally 
remains west of the CRD and the CAH generally remains east of the CRD (Murphy and Lawhead 2000; Prichard, 
Parrett et al. 2020; Prichard, Welch et al. 2018) (Figure 3.12.2). Both the TCH and CAH were first identified as 
separate herds in the 1970s. 


The TCH was estimated to be 18,292 animals in 1984; it increased to a peak size of 68,932 animals in 2008, 
declined to 39,172 animals in 2013 (Parrett 2015), but then increased to 56,255 animals in 2017 (Klimstra 2018; 
Parrett 2021). A photocensus was conducted in 2022, and based on preliminary results, the herd appears to be 
stable or increasing slowly (C. Daggett, ADF&G, pers. comm.). The increase in the TCH has occurred despite 
generally low birth rates and high harvest levels (Parrett 2021). Seasonal distribution of the TCH is depicted in 
Figure 3.12.3. CPAI has been monitoring caribou distribution and abundance in portions of the northeastern NPR- 
A annually since 2001. Surveys have covered the CRD and the Alpine and GMT oil fields; most of the Willow 
area has been surveyed since 2002 (Prichard, Macander et al. 2018, 2019; Prichard, Welch et al. 2018; Welch, 
Prichard et al. 2021b, 2022) to estimate the seasonal density of caribou in the area (Figure 3.12.4). Surveys have 
not included Point Lonely or Atigaru Point. Most TCH caribou remain in the ACP between Wainwright and 
Nuigsut during winter; however, approximately one-third of females (Fullman, Person et al. 2021) and a 
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disproportionate number of bulls typically winter in the central Brooks Range, and smaller numbers winter in 
western Alaska during some years (Figure 3.12.3) (Parrett 2015; Person, Prichard et al. 2007; Prichard, Welch et 
al. 2018; Welch, Prichard et al. 2021b, 2022). 


During spring migration and the early calving season, some TCH caribou migrate through the Willow area, 
generally from southeast to northwest (Figure 3.12.5). Pregnant females return to the calving ground in late May 
or early June; barren females typically arrive later; and males typically arrive in mid- to late June. The highest 
density of calving and post-calving use occurs southeast of Teshekpuk Lake during most years (Kelleyhouse 
2001; Parrett 2007; Person, Prichard et al. 2007; Wilson, Prichard et al. 2012). However, calving distribution has 
exhibited some annual variability since 2010, with some use of the larger area between Atqasuk and the Ikpikpuk 
River and other areas farther away from Teshekpuk Lake (Figures 3.12.3, 3.12.5, and 3.12.6) (Parrett 2013; 
Parrett 2015; Prichard, Klimstra et al. 2019; Prichard, Welch et al. 2018; Welch, Prichard et al. 2022); calving 
distribution is generally farther north in years of early snowmelt (Carroll, Parrett et al. 2005). 


The CAH herd size was estimated at approximately 5,000 animals in the mid-1970s. The herd grew dramatically 
until the early 1990s, when it experienced a dip in numbers before increasing again to peak at an estimated 68,442 
animals in July 2010. The herd then declined to an estimated 22,630 animals in July 2016 but has recovered 
modestly to 30,069 as of the July 2019 census (ADF&G 2017; Lenart 2015, 2017, 2018). The decline after 2010 
was thought to be due to high adult mortality as well as possible emigration of some CAH caribou to the 
Porcupine Herd or TCH (ADF&G 2017; Lenart 2021; Prichard, Parrett et al. 2020). A photocensus was conducted 
in 2022 and preliminary results suggest the herd size is stable or increasing slightly (J. Caikoski, ADF&G, pers. 
Comm.). 


Most CAH caribou migrate onto the ACP during May, shortly before the calving season (Nicholson, Arthur et al. 
2016). The CAH calves from late May to mid-June in two general areas of the ACP: approximately half the herd 
calves between the Colville and Kuparuk rivers, with highest densities occurring south and southwest of the 
Kuparuk oil field; the other half of the herd calves east of the Prudhoe Bay oil field, between the Sagavanirktok 
and Canning rivers in an areas with limited development (Figure 3.12.7) (Arthur and Del Vecchio 2009; 
Cameron, Smith et al. 2005; Lenart 2021), a higher proportion of CAH females have calved between the Colville 
and Kuparuk rivers than in the eastern calving area in recent years (Welch, Prichard et al. 2022). Calving on the 
CRD is rare (Lenart 2015; Murphy and Lawhead 2000; Prichard, Macander et al. 2017), and few CAH females 
calve west of the Colville River (Lenart 2015). 


After calving, CAH caribou remain on the ACP during summer, repeatedly moving between inland foraging areas 
and coastal mosquito-relief habitat in response to weather-mediated fluctuations in insect activity levels (Figure 
3.12.6) (Lawhead 1988; Murphy and Lawhead 2000; Prichard, Lawhead et al. 2020; White, Thomson et al. 1975). 
Over the last two decades, portions of the herd have occasionally moved east nearly to the Canada border during 
July and then spread out across the eastern coastal plain in late summer, while others remained in the vicinity of 
the oil fields west of the Sagavanirktok River (Arthur and Del Vecchio 2009; Lenart 2015; Prichard, Macander et 
al. 2017). Most CAH caribou remain east of the CRD during the summer insect season, although movements onto 
and west of the CRD by large numbers of CAH caribou occur only periodically, judging from telemetry data and 
aerial survey observations, likely following periods of west winds. One such movement occurred in July 2001, 
when approximately 6,000 CAH caribou moved west across the CRD into the NPR-A (Lawhead and Prichard 
2002). The CAH typically winters in or near the central Brooks Range, often mixing with Porcupine Herd animals 
on the winter range (Arthur and Del Vecchio 2009; Lenart 2015; Nicholson, Arthur et al. 2016; Prichard, 
Lawhead et al. 2020). The annual wintering range appears to be partially influenced by snow depth in fall 
(Pedersen, Bentzen et al. 2021). 


Arctic caribou calve in areas with abundant early-emerging forage plants (especially tussock cottongrass) that are 
high in protein and highly digestible (Johnstone, Russell et al. 2002; Kuropat 1984). Use of the ACP during 
summer appears to extend the period when caribou can find forage with adequate digestible nitrogen (Barboza, 
Van Someren et al. 2018; Johnson, Golden et al. 2021). 


Although caribou use a variety of habitats over the course of a year, they have specific site needs during certain 
seasons and life stages. Thus, although habitat used by caribou may occur throughout the ACP, seasonal site 
characteristics may be more limited in distribution. Analyses of caribou group locations from aerial surveys and 
the location data from caribou outfitted with global positioning system (GPS) collars indicated that TCH caribou 
near the Project area select for different broad geographic areas during different seasons, but within those areas 
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caribou select for specific location and forage characteristics (Welch, Prichard et al. 2022). Within seasonal 
ranges, female caribou tend to use areas with high lichen and low graminoid cover during winter, spring, and fall, 
and tend to use areas with high cover of deciduous shrubs during mid-summer. Caribou also tend to avoid wetter 
areas and use areas with early melting snow in the spring and areas with later melting snow during calving 
(Welch, Prichard et al. 2022). Wilson et al. (2012) examined factors related to calving site selection for the TCH 
and found that there were limited areas available with similar characteristics. However, some high-density calving 
has occurred to the west of Teshekpuk Lake in areas predicted to have low or moderate probability of use (F igure 
2.12.3) (Parrett 2015; Prichard, Klimstra et al. 2019). 


The TLSA was designated in 1977, pursuant to the NPRPA, and expanded in 2013 (BLM 2013). In 2022, BLM 
issued a new NPR-A IAP ROD that reverted management and surface occupancy restrictions to be nearly 
identical to the 2013 NPR-A IAP ROD (BLM 2013). The TLSA and its subset, the Teshekpuk Lake Caribou 
Habitat Area, are critical to caribou calving and insect relief for the TCH (Person, Prichard et al. 2007; Wilson, 
Prichard et al. 2012; Yokel, Prichard et al. 2009). The ROPs for these areas are detailed in Appendix A of BLM 
(2022b) and summarized in Section 3.12.2.1.1, Applicable Lease Stipulations and Required Operating 
Procedures. 


Caribou behavior during summer is heavily influenced by harassment from several types of insects. Caribou 
distribution and behavior differs by type of insect, which vary in abundance during the summer. Insect harassment 
occurs from late June to mid-August, and TCH and CAH caribou typically exhibit the highest movement rate of 
the year during this period (Fancy, Pank et al. 1989; Prichard, Yokel et al. 2014). Mosquitoes emerge in mid- to 
late June and the area between Teshekpuk Lake and the Beaufort Sea coast is the primary mosquito-relief habitat 
for the TCH (Person, Prichard et al. 2007; Wilson, Prichard et al. 2012) due to generally lower temperatures and 
higher wind speeds. During this period, caribou repeatedly move through the narrow corridors northwest and east 
of Teshekpuk Lake (Yokel, Prichard et al. 2009) (Figure 3.12.5), resulting in special protections in a portion of 
these areas under LS K-10 of the NPR-A IAP/EIS (BLM 2022b), including no surface occupancy stipulation and 
allowing no new infrastructure except pipelines. Hence, during the mosquito season, TCH caribou are 
predominantly found north of the Willow area, but high densities of animals can be present in the northern portion 
of the analysis area. High levels of insect harassment can result in lower birth rates and lower calf survival rates 
(Johnson, Lenart, et al. 2022). 


From mid-July through early August, caribou disperse inland across the central ACP and select gravel bars, 
dunes, areas with residual snow, gravel roads and pads, and areas of shade created by human-made structures, 
including pipelines, for oestrid fly relief (Pollard, Ballard et al. 1996; Prichard, Lawhead et al. 2020). TCH 
caribou often use riparian areas, including Fish creeks and Judy (Kayyaaq and Iqalliqpik) creeks during the 
oestrid fly season and late summer (Welch, Prichard et al. 2022). Local residents hunt primarily during this period 
(SRB&A 2017a) and caribou density near the coast can be high (Prichard, Macander et al. 2019; Welch, Prichard 
et al. 2022). Caribou movements can be rapid and unpredictable during periods of oestrid fly harassment and large 
numbers of caribou can be in the area near the proposed gravel roads and pads during some years. 


The CRD marks the eastern extent of typical TCH movements during summer (Person, Prichard et al. 2007; 
Prichard, Welch et al. 2018; Wilson, Prichard et al. 2012). Large groups of mosquito-harassed caribou 
occasionally move onto the CRD in midsummer, but such occurrences are unpredictable and depend on the 
interplay between weather conditions and insect activity. The herd disperses inland across the central ACP during 
the oestrid fly and late summer seasons seeking the best foraging areas to build reserves prior to the rut and winter 
(Johnson, Golden et al. 2021; Murphy and Lawhead 2000; Prichard, Macander et al. 2019; Prichard, Welch et al. 
2017). During fall, TCH caribou are widely dispersed, and those TCH wintering in the central Brooks Range 
could cross the proposed gravel roads and pads while migrating south. Some caribou are also likely to cross the 
area during non-migratory movements in the summer and winter. 


Existing development and infrastructure in the analysis area is limited. Seasonal ice infrastructure occurs annually 
to support oil and gas exploration; seasonal snow roads also occur annually for community access (NSB 2018b). 
Some gravel infrastructure in the GMT and Alpine oil fields exists, most of it closer to the CRD (Figure 3. 12a): 
Existing gravel infrastructure and development activities contribute dust, noise, and daily air and road traffic to 
the eastern portion of the analysis area, which is used for subsistence activities by local residents and research 
activities. 
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The area from the Colville River east to the Kuparuk oil field also contains the Nuna and Oooguruk 
developments. The Kuparuk oil field area has extensive existing infrastructure (e.g. gravel and ice roads, 
pipelines, processing facilities) as well as existing mine sites, airstrips, reservoirs, a dock (Oliktok Dock), and 
seawater treatment facility. The Kuparuk oil field experiences more ground and air traffic than the current 
developments west of the Colville River; ground traffic also travels at higher speeds. 


Climate change is occurring in the ACP, as described in Section 3.2, Climate and Climate Change. Warmer 
temperatures and earlier snowmelt are affecting wildlife by changing seasonal timing, forage availability, and 
habitats. As described in Section 3.9, Wetlands and Vegetation, vegetation communities are experiencing an 
increase in taller deciduous shrubs, which are not preferred by caribou. Further description of how the Project 
may interact with these effects is in Section 3.20.11.4, Terrestrial Mammals. 


3.12.2 Environmental Consequences 


3.12.2.1 Avoidance, Minimization, and Mitigation 


Table 3.12.1. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Caribou* 


[LS or Description or Objective ~ |Requirement/Standard 


es 


ROP 
ROP |Minimize pollution through —_|A hazardous materials emergency contingency plan shall be prepared before 

A-3_ |effective hazardous-materials | transportation, storage, or use of fuel or hazardous substances. The plan shall include a 

contingency planning. set of procedures to ensure prompt response, notification, and cleanup in the event of a 

hazardous substance spill or threat of a release. The plan shall include a list of resources 

available for response. In addition, contingency plans shall include requirements to: 

a. Provide refresher spill-response training to NSB and local community spill-response 
teams on a yearly basis. 

b. Plan and conduct a major spill-response drill annually. 

c. Develop spill prevention and response contingency plans and participate in the North 
Slope Subarea Contingency Plan [superseded by the Alaska Inland Area Contingency 
Plan] for Oil and Hazardous Substances Discharges/Releases for the NPR-A 

Hi operating area. 
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LS or | Description or Objective 


contaminants on fish, wildlife, 
and the environment, 
including wetlands, marshes, 
and marine waters, as a result 
of fuel, crude oil, and other 
liquid chemical spills. Protect 
subsistence resources and 
subsistence activities. Protect 
public health and safety. 


Requirement/Standard 


Before initiating any oil and gas or related activity or operation, develop a 
comprehensive spill prevention, control, and countermeasure plan per 40 CFR 112. The 
plan shall consider the following requirements: 


a. 


b. 


. Permanent fueling stations shall be lined or have impermeable protection. 
. All fuel containers shall be marked with the responsible party's name, product type, 


. Notice of any reportable spill (as required by 40 CFR 300.125 and 18 AAC 75.300) 


Sufficient oil-spill-cleanup materials shall be stored at all fueling points and vehicle- 
maintenance areas and shall be carried by crews on all overland moves. 

Fuel and other petroleum products and other liquid chemicals shall be stored in 
proper containers at approved locations. Fuel, petroleum products, and other liquid 
chemicals that in total exceed 1,320 gallons shall be stored within an impermeable 
lined and diked area or within approved alternate storage containers. Within 500 feet 
of waterbodies, fuel containers are to be stored within appropriate containment. 


. Liner material shall be compatible with the stored product and capable of remaining 


impermeable during typical weather extremes expected throughout the storage 
period. 


and year filled or purchased. 


shall be given to the authorized officer as soon as possible, but no later than 24 hours 
after occurrence. 


ROP 
A-5 


Minimize the impact of 
contaminants from refueling 
operations on fish, wildlife, 
and the environment. 
Minimize the impacts to the 
environment of disposal of 
produced fluids recovered 
during the development phase 
on fish, wildlife, and the 
environment. 

Protect stream banks, 


ROP 
A-7 


ROP 


|g. All oil pans (1.e., “duck ponds”) shall be marked with the responsible party’s name. 


Refueling of equipment within 500 feet of the active floodplain of any waterbody is 
prohibited. Fuel storage stations shall be located at least 500 feet from any 
waterbody with the exception that small caches (up to 210 gallons) for motorboats, 


float planes, ski planes, and small equipment. 


Discharge of produced water in upland areas and marine waters is prohibited. 


. Ground operations shall be allowed only when frost and snow cover are sufficient to 


C-2  |minimize compaction of soils, protect the tundra. Ground operations shall cease when the spring snowmelt begins 
and minimize the breakage, (approximately May 15); the exact dates will be determined by the AO. 
abrasion, compaction, or b. Low-ground-pressure vehicles shall be used for on-the-ground activities off ice roads 
displacement of vegetation. or pads. 

c. Bulldozing of tundra mat and vegetation, trails, or seismic lines is prohibited. 

d. To reduce the possibility of ruts, vehicles shall avoid using the same trails for 
multiple trips unless necessitated by serious safety or superseding environmental 
concern. 

e. The location of ice roads shall be designed and located to minimize compaction of 
soils and the breakage, abrasion, compaction, or displacement of vegetation. Offsets 
may be required to avoid using the same route or track in the subsequent year. 

f. Motorized ground-vehicle use within the Colville River Special Area associated with 
overland moves, seismic work, and any similar use of heavy equipment shall be 
minimized within an area that extends | mile west or northwest of the bluffs of the 
Colville River. 

ROP |Maintain natural spring runoff |Crossing of waterway courses shall be made using a low-angle approach. Crossings 
C-3 _|patterns and fish passage, that are reinforced with additional snow or ice (“bridges”) shall be removed, 
avoid flooding, prevent breached, or slotted before spring breakup. Ramps and bridges shall be substantially 
streambed sedimentation and _ | free of soil and debris. 
scour, protect water quality, 
and protect stream banks. 
ROP. |Protect subsistence use and All roads must be designed, constructed, maintained, and operated to create minimal 
E-1 {access to subsistence hunting | environmental impacts and to protect subsistence use and access to subsistence use 
and fishing areas and areas. 
minimize the impact of oil and 
gas activities on air, land, 
water, fish, and wildlife 
beSs resources. 


Chapter 3.12 Terrestrial Mammals 


Page 226 


Willow Master Development Plan 


Final Supplemental Environmental Impact Statement 


[LS or |Description or Objective 


Requirement/Standard 


aa) 


elt al 


ROP 
IROP | Protect fish-bearing Permanent oil and gas facilities are prohibited within 500 feet of fish-bearing 
E-2  |waterbodies, water quality, waterbodies (as measured from the ordinary high water mark). Essential pipeline and 
and aquatic habitats. road crossings will be permitted on a case-by-case basis. Note: Also refer to 
Stipulations K-1 and K-2. 
IROpRiMinimize impacts of the Facilities shall be designed and located to minimize the development footprint. Issues 
E-5 |development footprint. and methods to be considered include: 
a. Use of maximum extended-reach drilling for production drilling. 
b. Sharing facilities with existing development. 
c. Collocation of all oil and gas facilities, except airstrips, docks, and seawater- 
treatment plants, with drill pads. 
d. Integration of airstrips with roads. 
e. Use of gravel-reduction technologies (e.g., insulated or pile-supported pads). 
f. Coordination of facilities with infrastructure in support of offshore development. 
Note: Where aircraft traffic is a concern, consideration shall be given to balancing 
gravel pad size and available supply storage capacity with potential reductions in the 
use of aircraft to support oil and gas operations. 
ROP |Minimize disruption of Pipelines and roads shall be designed to allow the free movement of caribou and the | 
E-7 _|caribou movement and safe, unimpeded passage of the public while participating in subsistence activities. 
subsistence use. The accepted design practices are: 
a. Elevating aboveground pipelines a minimum of 7 feet as measured from the ground 
to the bottom of the pipeline at VSMs. 
b. In areas where facilities or terrain may funnel caribou movement, ramps over 
pipelines, buried pipelines, or pipelines buried under roads may be required by the 
AO. 
c. A minimum distance of 500 feet between pipelines and roads shall be maintained. 
Separating roads from pipelines may not be feasible within narrow land corridors 
between lakes and where pipelines and roads converge on a drill pad. Where it is not 
feasible to separate pipelines and roads, alternative pipeline routes, designs and 
possible burial within the road will be considered by the AO. 
[ROP |Use ecological mapping asa__|An ecological land classification map of the development area shall be developed 
E-12 |tool to assess wildlife habitat | before approval of facility construction. The map will integrate geomorphology, 
before development of surface form, and vegetation at a scale, level of resolution, and level of positional 
permanent facilities to accuracy adequate for detailed analysis of development alternatives. 
conserve important habitat 
see types during development. 
ROP. |Provide information to be used|GIS-compatible shape-files of all new infrastructure construction shall be provided B 
E-19 |in monitoring and assessing _|to the AO. Infrastructure includes all gravel roads and pads, facilities built on pads, 
wildlife movements during pipelines and independently constructed powerlines. 


|and after construction. 
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LS or | Description or Objective Requirement/Standard 

ROP 

ROP |Minimize the effects of low- |The lessee shall ensure that aircraft used for permitted activities maintain altitudes 

F-1 | flying aircraft on wildlife, according to the following guidelines (Note: This ROP is not intended to restrict flights 
subsistence activities, and necessary to survey wildlife. Flights necessary to gain this information will be restricted 
local communities. to the minimum. ): 

a. Aircraft shall maintain an altitude of at least 1,500 feet aboveground level when 
within 0.5 mile of cliffs identified as raptor nesting sites from April 15 through 


August 15. 

b. Aircraft shall maintain an altitude of at least 1,000 feet above ground level over 
caribou winter ranges from December | through May 1. 

c. Land user shall submit an aircraft use plan as part of an oil and gas development 
proposal. The plan shall address strategies to minimize impacts to subsistence 
hunting and associated activities. 

d. Proposed aircraft use plans should be reviewed by appropriate federal, State, and 
borough agencies. Adjustments, including suspension of all flights, may be required 
by the AO if resulting disturbance is determined to be unacceptable. 

e. The number of takeoffs and landings to support oil and gas operations with necessary 
materials and supplies should be limited to the maximum extent possible. 

f. Use of aircraft, especially rotary wing aircraft, near known subsistence camps and 
cabins or during sensitive subsistence hunting periods (spring goose hunting and fall 
caribou and moose hunting) should be kept to a minimum. 

g. Aircraft used for permitted activities shall maintain an altitude of at least 2,000 feet 
above ground level over the Teshekpuk Lake Caribou Habitat Area from May 20 
through August 20. Aircraft use by oil and gas lessees in the Goose Molting Area 
should be minimized from May 20 through August 20. 

h. Aircraft used for permitted activities shall maintain an altitude of at least 2,000 feet 
above ground level over the Utukok River Uplands Special Area from May 20 
through August 20. 

i. Hazing of wildlife by aircraft is prohibited. Pursuit of running wildlife is hazing. 

j. Fixed-wing aircraft used as part of a BLM-authorized activity along the coast shall 
maintain minimum altitude of 2,000 feet when within a 0.5 mile of walrus haulouts. 
Helicopters used as part of a BLM-authorized activity along the coast shall maintain 
minimum altitude of 3,000 feet and a 1.0-mile buffer from walrus haulouts. 

k. Aircraft used as part of a BLM-authorized activity along the coast and shore fast ice 
zone shall maintain minimum altitude of 3,000 feet when within 1.0 mile of all listed 
marine mammal species. 

Ensure long-term reclamation |Prior to final abandonment, land used for oil and gas infrastructure shall be A 

shall 


of land to its previous reclaimed to ensure eventual restoration of ecosystem function. The leaseholder 

condition and use. develop and implement an abandonment and reclamation plan approved by BLM. 
The plan shall describe short-term stability, visual, hydrological, and productivity 
objectives and steps to be taken to ensure eventual ecosystem restoration to the 
land’s previous hydrological, vegetative, and habitat condition. 

ROP. |Minimize impacts to sport Hunting and trapping by lessee's/permittee’s employees, agents, and contractors are | 

H-3  |hunting and trapping species | prohibited when persons are on “work status.” Work status is defined as the period 

and to subsistence harvest of {during which an individual is under the control and supervision of an employer. 

those animals. Work status is terminated when the individual’s shift ends and he/she returns to a 

public airport or community (e.g., Fairbanks, Utqiagvik, Nuiqsut, or Deadhorse). Use 

of lessee/permittee facilities, equipment, or transport for personal access or aid in 

hunting and trapping is prohibited. 
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[LS or |Description or Objective 


Requirement/Standard 


ROP 

ROP |Minimize cultural and All personnel shall be provided information concerning applicable stipulations, ROPs, 

I-1 resource conflicts. standards, and specific types of environmental, social, traditional, and cultural concerns 
that relate to the region. All personnel involved in permitted activities shall attend an 
orientation program at least once a year and the orientation program should: 

a. Provide sufficient detail to notify personnel of applicable stipulations and ROPs, as 
well as specific types of environmental, social, and traditional and cultural concerns 
that relate to the region. 

b. Address the importance of not disturbing archaeological and biological resources and 
habitats, and provide guidance on how to avoid disturbance. 

c. Include guidance on the preparation, production, and distribution of information 
cards on endangered and/or threatened species. 

d. Be designed to increase sensitivity and understanding of local community values, 
customs, and lifestyles. 

e. Include information concerning avoidance of conflicts with subsistence, commercial 
fishing activities, and pertinent mitigation. 

f. Include information for aircraft personnel concerning subsistence activities and 
areas/seasons that are particularly sensitive to disturbance by low-flying aircraft. 

g. Provide that individual training is transferable from one facility to another except for 
elements of the training specific to a particular site. 

h. Include on-site records of all personnel who attend the program for so long as the site 
is active. 

i. Include a module discussing bear interaction plans to minimize conflicts between 
bears and humans. 

j. Provide a copy of 43 CFR 3163 regarding Non-Compliance Assessment and 
Penalties to on-site personnel. 

k. Include training designed to ensure strict compliance with local and corporate drug 
and alcohol policies. 

|. Include training developed to train employees on how to prevent transmission of 
communicable diseases, including sexually transmitted diseases, to the local 
communities. bal 

LS — |Coastal Area Setbacks a. Drill pads and central processing facilities would not be allowed in coastal waters or 
K-5 _|Protect coastal waters and on islands between the northern boundary of the NPR-A and the mainland, or in 
their value as fish and wildlife inland areas within 1 mile of the coast. Other facilities necessary for oil and gas 
habitat (including, but not production within NPR-A that necessarily must be within this area (e.g., barge 
limited to, that for waterfowl, landing, seawater treatment plant, or spill response staging and storage areas) would 
shorebirds, and marine not be precluded. Lessees/permittees shall consider the practicality of locating 
mammals) , minimize facilities that necessarily must be within this area at previously occupied sites such as 
hindrance or alteration of various Husky/USGS drill sites and Distant Early Warning-Line sites. Before 
caribou movement within conducting open water activities, the lessee shall consult with the Alaska Eskimo 
caribou coastal insect-relief Whaling Commission, NSB, and local whaling captains’ associations to minimize 
areas; protect the summer and impacts to subsistence whaling activities. 
winter shoreline habitat for b. Marine vessels used as part of a BLM-authorized activity shall maintain a 1-mile 
polar bears, and the summer buffer from the shore when transiting past an aggregation of seals, Steller’s sea lions, 
shoreline habitat for walrus or walruses using a terrestrial haulout. Marine vessels shall not conduct ballast 
and seals; prevent loss of transfers or discharge any matter into the marine environment within 3 miles of the 
important bird habitat and coast, except when necessary for the safe operation of the vessel. 
alteration or disturbance of 
shoreline marshes; and prevent 
impacts to subsistence 
resources and activities. je 
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[LS or Description or Objective Requirement/Standard 
ROP 
RP i eshekpuk Lake Caribou In the Teshekpuk Lake Caribou Habitat Area, the following standards apply to 
K-9 | Habitat Area permitted activities: 
Minimize disturbance and a. Before authorization of construction , the permittee shall design and implement 
hindrance of caribou, or and report a study of caribou movement unless an acceptable study specific to the 
alteration of caribou Teshekpuk Caribou Herd has been completed within the last 10 years. The study 
movements through portions shall include a minimum of four years of current data on the Teshekpuk Caribou 
the Teshekpuk Lake Caribou Herd movements. The study should provide information necessary to determine 
Habitat Area that are essential facility (including pipeline) design and location. 
for all season use, including _/b. Within the Teshekpuk Lake Caribou Habitat Area, permittee shall orient linear 
calving and rearing, insect- corridors when laying out developments to address migration and corralling 
relief, and migration. effects and to avoid loops of road and/or pipeline that connect facilities. 
c. Ramps over pipelines, buried pipelines, or pipelines buried under the road may be 
required in the Teshekpuk Lake Caribou Habitat Area. 
d. Major construction activities using heavy equipment (but not drilling from 
existing production pads) shall be suspended within Teshekpuk Lake Caribou 
Habitat Area from May 20 through August 20, unless approved by the AO. 
e. The following ground and air traffic restrictions shall apply in the areas and time 
periods indicated: 

1. From May 20 through August 20, traffic speed shall not exceed 15 miles 
per hour when caribou are within 0.5 mile of the road. Additional strategies 
may include limiting trips, using convoys, using different vehicle types, 
etc. The permittee shall submit a vehicle use plan that considers these and 
any other mitigation. The vehicle use plan shall also include a vehicle-use 
monitoring plan. 

2. The permittee shall observe caribou movement from May 20 through 
August 20, or earlier if caribou are present prior to May 20. Based on these 
observations, traffic will be stopped: 

i. Temporarily to allow a crossing by 10 or more caribou. Sections of 
road will be evacuated whenever an attempted crossing by a large 
number of caribou appears to be imminent. 

ii. By direction of the AO throughout a defined area for up to four 
weeks to prevent calving caribou displacement. 

3. Major equipment, materials, and supplies to be used at work sites in the 
Teshekpuk Lake Caribou Habitat Area shall be stockpiled outside the 
period of May 20 through August 20. 

LS | Teshekpuk Lake Caribou Within the Teshekpuk Lake Caribou Movement Corridor, no permanent oil and gas 
K-10 | Movement Corridor facilities, except for pipelines or other infrastructure associated with offshore oil and 
Minimize disturbance and gas exploration and production, will be allowed. 
hindrance of caribou, or 
alteration of caribou 
movements (that are essential 
for all-season use, including 
calving and rearing, insect- 
relief, and migration) in the 
area extending from the 
eastern shore of Teshekpuk 
Lake eastward to the Kogru 
River. 
LS Southern Caribou Calving Within the Southern Caribou Calving Area, no permanent oil and gas facilities, 
K-11 |Area except pipelines or other infrastructure associated with offshore oil and gas 
Minimize disturbance and exploration and production, will be allowed. 
hindrance of caribou, or 
alteration of caribou 
movements (that are essential 
for all season use, including 
calving, post-calving, and 
insect-relief) in the area 
south/southeast of Teshekpuk 
ake: 
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LS or | Description or Objective Requirement/Standard 


ROP |Protect stream banks and On a case-by-case basis, BLM may permit low-ground-pressure vehicles to travel off of 


L-1 | water quality; minimize gravel pads and roads during times other than those identified in ROP C-2a. Permission 
compaction and displacement | for such use would only be granted after an applicant has: 
of soils; minimize the a. Submitted studies satisfactory to the AO of the impacts on soils and vegetation of the 
breakage, abrasion, specific low-ground-pressure vehicles to be used. 


compaction, or displacement |b. Submitted surveys satisfactory to the AO of subsistence uses of the area as well as of 
of vegetation; protect cultural the soils, vegetation, hydrology, wildlife and fish (and their habitats), paleontological 


and paleontological resources; and archaeological resources, and other resources as required by the AO. 

maintain populations of, and |c. Designed and/or modified the use proposal to minimize impacts to the AO’s 
adequate habitat for birds, satisfaction. Design steps to achieve the objectives may include, timing restrictions, 
fish, and caribou and other shifting of work to winter, rerouting, and not proceeding when certain wildlife are 


present or subsistence activities are occurring. At the discretion of the AO, the plan 
for summer tundra vehicle access may be included as part of the spill prevention and 


terrestrial mammals; and 
minimize impacts to 


subsistence activities. response contingency plan. 
ROP |Minimize disturbance and Chasing wildlife with ground vehicles is prohibited. Particular attention will be given 
M-1_ {hindrance of wildlife, or to avoid disturbing caribou. 


alteration of wildlife 
movements through the NPR- 
A. 
ROP |Prevent the introduction, or Certify that all equipment and vehicles (intended for use either off or on roads) are 
M-2_ |spread, of nonnative, invasive |weed-free prior to transporting them into the NPR-A. Monitor annually along roads 
plant species in the NPR-A. _| for nonnative invasive species and initiate effective weed control measures upon 
evidence of their introduction. Prior to operations in the NPR-A, submit a plan for 
the BLM’s approval detailing the methods for cleaning equipment and vehicles, 
monitoring for weeds, and weed control. | 


Source: BLM 2022. 
Note: AO (authorized officer); BLM (Bureau of Land Management); GIS (geographic information systems); LS (lease stipulation); NPR-A (National 
Petroleum Reserve in Alaska); NSB (North Slope Borough); USGS (U.S. Geological Survey); VSM (vertical support member). 


All action alternatives would require exceptions from existing LSs and ROPs, as detailed in Table D.4.9 in 
Appendix D.1, Alternatives Development. When exceptions are granted, they typically are specific to stated 
Project actions or locations and are not granted for all Project actions. Exceptions that would affect caribou would 
include those to ROPs E-2 and E-7. All action alternatives include road and pipeline crossings of fish-bearing 
waterbodies (including one or more of the waterbodies protected ROP E-2). As a result, it is not possible in all 
instances to avoid encroachment within 500 feet of every waterbody. Lastly, it may not be feasible in all areas to 
maintain a minimum distance of 500 feet between pipelines and roads (ROP E-7) due to road and pipeline design 
constraints. Exceptions would occur where roads and pipelines converge on a drill site or at narrow land corridors 
between lakes where it is not possible to maintain 500 feet of separation between pipelines and roads without 
increasing potential impacts to waterbodies. Caribou may experience more delays or deflections while crossing 
roads and pipelines in these locations where the separation is less than 500 feet. 


3.12.2.1.2 Proponent’s Design Measures to Avoid and Minimize Effects 
CPAI’s design features to avoid or minimize impacts are listed in Table I.2.1 in Appendix I.1, Avoidance, 


Minimization, and Mitigation. 


3.12.2.1.3 Resource Specialists Additional Suggested Avoidance, Minimization, or Mitigation 
The following additional suggested mitigation measures could reduce impacts to terrestrial wildlife: 


e ROP E-7 describes requirements related to caribou ramps over pipelines or buried pipelines. The Project 
could designate specific locations for these, such as northeast of the airstrip in Alternative B, or areas 
where caribou movements could be funneled and where roads and pipelines would be close together. The 
decision to add a crossing ramp over a buried pipeline should consider potential effects of reduced access 
to the pipeline for oil spill detection and response and thermokarst or changes in surface flow due to the 
resulting long, linear ditch that would fill with water. 

e Install game cameras to study the effectiveness of measures used to reduce vehicle traffic impacts, such as 
stopping traffic or caravanning. 
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e Include the following in the vehicle use plan to minimize traffic impacts (plan is required as per 
ROP M-1): 

© Require vehicles to stop traffic when 25 or more caribou appear to be approaching the road. 

o Require vehicles to caravan or require periodic traffic closures when groups of caribou are near a 
road and the road has traffic rates of more than 15 vehicles per hour. Caravanning has limited 
ability to lower calving displacement (Lawhead, Prichard et al. 2004; Prichard, Welch et al. 
2022), but it may increase crossing success on roads with high traffic levels (more than 
15 vehicles per hour) by providing periods without traffic to allow caribou to cross. It may be 
easier logistically to close the road for a specified number of hours a day (as determined by BLM) 
rather than caravanning. Spring, fall, and winter would likely be the periods of greatest concern 
for caribou crossing Project roads. 

e Require the use of propylene glycol for deicing and for vehicle cooling systems, which is not toxic to 
wildlife. 


3.12.2.1.4 Public and Cooperating Agency Suggested Mitigation Measures* 


Fan 


_ Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 

_ Supplemental EIS are listed in Tables 1.4.1 and 1.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
_ The following public and cooperating agency additional suggested mitieation measures may reduce impacts to 

_ terrestrial mammals. 


_e ROP F-I requires the use of an Aircraft Use Plan. The plan will include the following: 


ResessaceceenseennccneosspuansuansnsnsuanansuenenensusesusnensuensocasenscaqeassesadeneusuesesersussenenesaueneseueQeueseuanesenaseneneseneneneneneneneseuensnenesenennsuseseseouseseaensnentoraeneneorsensecoeaeneouenseseenavasneaceuseauasanaensesenssusesensonsedesssuercansusunrousuedasesesesededeneseueneuadesentaessceuenecceseuneeneneosesernees i 


: o Minimize Q400 traffic between Alpine and Willow during calving (May 20 to June 20) to reduce 
impacts to caribou. Q400 traffic between Willow and Kuparuk or Deadhorse is necessary and 
would be allowed. 

-o Plans to minimize the disturbance to calving caribou (description of areas avoided, how flight 


e Pronoted projects that would fae a gravel footprint exceeding 300 acres would be limited to developing 
no more than 65% of the proposed project before instituting a minimum 2-year pause to observe project 
impacts (e.g., permafrost, hydrology, caribou, subsistence). The authorized officer will be responsible for 
determining the need for permit review based on the monitored findings. 
_e Drill site BTS and the gravel roadway to BTS will not be authorized for construction for three years after 
the construction of the Project's other three drill sites is complete. 
_e Install caribou monitoring stations that use real time caribou GPS telemetry data (i.e., caribou collars) and | 
manage road use for successful caribou passage. The applicant and BLM will consult with the NSB | 
wildlife department and ADF&G caribou experts to identify the minimum percentage of the Teshekpuk 
Caribou Herd that should have active GPS telemetry collars and the caribou density and distance from 
Project roads that will initiate traffic restrictions. 
e Outdoor construction activity (e.g., gravel working, building fabrication) will be halted during caribou 
calving season when calving caribou are within 1 mile of the activity. Drilling and operations activity will | 
be minimized at drill site pads during caribou calving season to the extent that is safely practicable; new 
activities (e.g., initiating drilling for a new well, hydraulic fracturing) will not be initiated at drill sites 
during this time. 
e Waste management plans shall specify the intervals for total site cleanup at areas of activity. Cleanup 
intervals will not exceed 72 hours during periods of activity, including on Project pads. 
_e Include local advisors (e.g., elders, tribal council members, hunters, NSB wildlife experts) as team 
members when conducting studies, identifying historic sites, and completing Project planning. 
_e Expand the air monitoring capabilities in Nuiqsut to include monitoring for hazardous air pollutants, 
volatile organic compounds, and polycyclic aromatic hydrocarbons. The measured concentrations will be 
made available in near real time for the community and the public at large. 
_e Aboveground pipelines shall have a nonreflective finish. 
Provide periodic testing of consumable subsistence resources for contamination. Testing frequency and 
the number of samples tested per testing interval will be determined in consultation with the community 
of Nuiqsut. 
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e Develop an ongoing contamination study program (e.g., snow sampling, fish sampling) and adaptive 

: management plan to address found contamination. Any contamination found in excess of State or EPA 

levels will be reported to ADEC within 72 hours of being determined. 

: e Monitor water quality, permafrost, and vegetation near sites where hydraulic fracturing or deep well 

injection (i.e., underground injection control wells) are occurring for potential contamination or 
unanticipated impacts. Develop an adaptive management plan that outlines how impacts would be 

analyzed and potentially addressed. 

e The community of Nuiqsut shall be involved in the development of studies in the Project area, from study : 

design to implementation. CPAI shall present planned studies (e.g., study requirements, methodology, 
timing) to the community and incorporate feedback as practicable. CPAI will provide regular updates to 

the community about ongoing studies and study planning. 

_e Develop and conduct a study to monitor for and determine potential impacts that may occur to fish returns | 

and caribou migration from mine site blasting. 

e Institute a monitoring program for drill site BT2 to determine if contamination migrates off the gravel 

pad. Monitoring shall include water, snow, soil, and vegetation sampling. Any contamination found in 

excess of State or EPA levels will be reported to ADEC within 72 hours of being determined. 

_e Restrict noise (e.g., limit drilling, limit construction activity) when caribou are present during the calving 

and migration periods. When noise is unavoidable, avoid abrupt sounds. A steady drone of noise is easier 
for caribou to acclimate to, so consider adding a white noise generator if necessary to lessen abrupt 

sounds. 

_e Limit the overall activity, including outdoor foot traffic, and minimize air traffic at specific times to 

reduce impacts to caribou (especially during calving and migration periods). 

e Minimize visual impacts by fencing or otherwise camouflaging or screening pads and areas that have the 

most activity and movement. Caribou are more likely to turn away from movement than from structures 
perceived as stationary objects. Caribou also react more strongly and habituate less readily to foot traffic 
than to vehicle traffic. 


: o Reducing the number of animals required to hal traffic ("let the lead caribou cross"). 

o Limiting traffic during the fall hunting period (approximately September 15 through October 15) 
and incorporate local recommendations for the timeframe. 

_o Following the Red Dog Mine model for caribou crossings. 

_o Use recommendations from the subsistence committee. 

_o Stopping traffic as soon as caribou are sighted or when caribou are a half mile or less from the 
road. 

O Incorporate as ramps, 7-foot tunnels/overpasses, and/or visual windows into road design 


e Buffer the Teshekpuk Caribou Habitat area by 5 to 6 kilometers (3.1 to 3.7 miles) to account for the 
avoidance response of calving caribou to infrastructure. 
_e Use convoys and/or checkpoints to moderate traffic flow and to consolidate traffic in space and time. 
_e Employ caribou monitoring personnel to maintain awareness of presence and movements of caribou. 
_e  Off-pad activities shall be suspended from May 20 through June 20, unless approved by the authorized 
officer. The intent of this requirement is to restrict activities that would disturb caribou during calving. 
The permittee shall submit a stop-work plan that considers this, and other mitigation related to caribou 
early arrival. The intent of this latter requirement is to provide flexibility to adapt to changing climate 
conditions that may occur over the life of the Project (approximately 30 years). 


| o From May 20 through August 20, traffic speed shall not exceed 15 mph when cane are within 

0.5 mile of the road. Additional strategies may include limiting trips, using convoys, using 
different vehicle types, stockpiling equipment and materials, etc. to the extent practicable. The 
permittee shall submit with the development proposal a vehicle use plan that considers these and 

other mitigation measures. 

oO The permittee shall observe caribou movement from May 20 atone August 20, or eaten if 
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|" Temporarily to allow a crossing by 10 or more caribou. The permittee shall submit with 

the development proposal a vehicle use plan that considers these and other mitigation 

measures. 

|= By direction of the authorized officer, traffic may be popped through the Project area for 

a limited amount of time, and only if necessary to prevent displacement of calving 
caribou. Such closures will not be undertaken without first consulting with permittees to 
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/e Continue to fund the long-term caribou monitoring project in and near Nuiqsut through the life of the 
Willow Project. 

e Provide a funding mechanism to support ongoing caribou collar studies through construction of the 

| Willow Project and five years of operations only activity to provide a better understanding of caribou 
responses to increased oil and gas development. 

e Provide a funding mechanism to support ongoing Teshekpuk Caribou Herd studies in the Alpine and 
Greater Mooses Tooth project areas with a focus on how caribou respond to roads and vehicle traffic. 
: e Use unmanned aerial vehicles (i.e., drones) to conduct inspections and surveys to the greatest extent 
practicable to reduce impacts to wildlife and subsistence users. 

_e Offroad travel measures: 


Lencenceneaeneceecenenn oe panennneenanenepueneenauanenenueneneneaneusnecenenensenenenesseneeseaesnenausenenanssuenssapesneneneensussesnarsreusnsenaushaaunrseususrenssesnausteasussseauansiunnsusnsanenenaursnaustenssusenuensnsuseseanuneceeessoncuasannunseauaysenuenehanessasaneneununrsusnssenesnanauanennaunsununeeansesununennanenenanseusasuensney 


_o Off-road travel will be allowed by the BLM authorized officer when soils are frozen to sufficient 

depth (defined by a soil temperature of 23 degrees Fahrenheit or lower at a depth of 12 inches), 
and 6 inches of snow cover exists. Snow distribution and pre-packing may be used to maintain 
sufficient snow cover in areas of poor snow coverage. The permittee shall submit data to BLM to 
show that these conditions have been reached prior to conducting work. Snow survey and soil 
freeze-down data collected for ice road or snow trail planning and monitoring shall be submitted 

to BLM with the required weekly report of operations. 

_o Off-road travel is generally to be conducted with low-ground-pressure vehicles unless otherwise 

approved by the BLM authorized officer. Low-ground pressure is defined as vehicles with less 
than 4 pounds per square inch ground pressure, or vehicles that have passed the Alaska 

Department of Natural Resources low-pressure vehicle qualification certification. 

_o Ice roads would be designed and located to avoid the most sensitive and easily damaged tundra 

types, as much as practicable. 

_o The permittee shall provide the BLM with an as-built of all ice roads, snow trails, and ice pads 

after the infrastructure is completed. Data must be in a GIS format (Esri shapefiles referencing the 
North American Datum of 1983). 


e CPAI will evaluate the use of a surface miner at the Tinmiaqsiugvik mine site to develop the gravel 

resource. CPAI will use a surface miner at the Kuparuk Mine Site during the initial winter construction 
season and shall provide a report to BLM on the efficacy of this equipment in North Slope conditions no 
later than June following the initial construction season. The report shall describe how the equipment was — 
used, any engineering or logistical challenges of using this equipment, and steps taken to adapt the surface | 
miner for use in North Slope operations. If the surface miner is determined to be technologically feasible 
as an alternative to blasting, BLM will require its use at the Willow Tinmiaqsiugvik mine site to reduce 

the impacts of blasting. (Note: some blasting would still be required to remove overburden). 

_e BLM will develop compensatory mitigation that provides durable, long-term protection for the 

Teshekpuk Caribou Herd to fully offset impacts of the Project on that Herd, to include protecting the 
surface area of Teshekpuk Lake, a buffer along all shores of the lake, and the LS K-10 Caribou 
Movement Corridors/K-16 Deferral Areas (under Alternative E in the 2020 National Petroleum Reserve 
in Alaska Integrated Activity Plan Final Environmental Impact Statement) using existing statutory, 
management, or administrative authorities, with a focus on restricting future leasing or surface 
development in those areas. 


3.12.2.2 Alternative A: No Action 

Under the No Action Alternative, seasonal ice roads and pads could continue to be built in the analysis area. 
Effects from the existing development at the Alpine and GMT oil fields would continue, including air and road 
traffic, and the effects would be the same as those described in Section 3.12.1, Affected Environment. 
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3.12.2.3 Alternative B: Proponent’s Project 


3.12.2.3.1 Habitat Loss or Alteration 

Project activities with the potential to cause habitat loss or alteration include the following: 
e Fill for new gravel roads and pads 

Gravel spray and dust deposition from roads and pads 

Altered drainage patterns adjacent to gravel and ice infrastructure 

Delayed melt of snow in drifts, compressed snow, and ice from ice infrastructure 

Excavation for the gravel mine and CFWR, and mine rehabilitation 


Alternative B would permanently remove 619.8 acres of terrestrial mammal habitat due to gravel fill placement 
and excavation (e.g., gravel mining, CFWR). Tables E.12.5 and E.12.6 in Appendix E.12 summarize habitat loss 
or alteration by habitat type and alternative. The mine pit and the CFWR would permanently fill with water and 
be unsuitable for terrestrial mammals. Because the habitats lost are not unique and occur throughout the analysis 
area and the ACP, caribou would likely move to similar habitats nearby. 


Vehicle use of gravel infrastructure would result in gravel spray and dust deposition, which would alter 

3,376.0 acres of terrestrial mammal habitats within 328 feet of gravel infrastructure (3,095.0 acres in high-use 
habitats). Dust can change plant community composition or structure and is discussed in detail in Section 3.9. 
These changes to habitat would vary by habitat type and topography and could degrade forage quality for caribou. 


Gravel and ice infrastructure could also change drainage patterns and create impoundments that would alter 
habitats immediately adjacent to gravel infrastructure. Impoundments can be caused by physically blocking 
drainage and by early snowmelt due to dust deposition adjacent to gravel infrastructure. If impoundments lasted 
more than one season, they could cause thermokarst and permanently alter habitats adjacent to gravel 
infrastructure (impoundments are described in Section 3.8, Water Resources). 


Compressed snow and ice from ice infrastructure and from snow removal on gravel roads would temporarily alter 
habitats by delaying snowmelt and damaging vegetation. These changes to habitat (discussed in detail in Section 
3.9) would vary by habitat type and topography and could degrade forage quality for caribou. 


3.12.2.3.2 Disturbance or Displacement* 
Project activities that could potentially disturb or displace terrestrial mammals include the following: 
e Increased human activity and noise from construction, pile driving, mining, equipment use, flaring, and 
drill rigs as well as ground and air traffic that could cause avoidance. 
e New linear infrastructure and visual disturbance, such as pipelines and roads, that could result in some 
delays or deflections of movement. 
e Increased subsistence access due to Project roads and boat ramps. 


Behavioral disturbance can cause immediate responses in caribou, including startle or flight responses (Murphy, 
Russell et al. 2000; Reimers and Colman 2006; Reimers, Loe et al. 2009). Behavioral disturbance may also result 
in displacement or long-term reduction of use in areas experiencing constant human activity or noise (Nellemann, 
Vistnes et al. 2003), especially for females during calving. The degree of behavioral disturbance of caribou can 
vary depending on season, life stage, mobility of calves, and effectiveness of mitigation (Cronin, Ballard et al. 
1994; Murphy and Lawhead 2000). Because caribou have a very low energetic cost of locomotion (Fancy and 
White 1987), substantial impacts from energetic expenditure following disturbances is unlikely without a high 
level of exposure to infrastructure (Murphy, Russell et al. 2000). 


As previously described (and cited above), the analysis area was selected because a decreased density of maternal 
caribou has been documented within a zone of localized displacement variously reported to range from 0.6 mile to 
3.1 miles (1 to 5 km) of active roads and pads during calving and for 2 to 3 weeks immediately after calving. This 
body of research indicates a consistent displacement zone of 1.25 to 2.5 miles (2 to 4 km) wide; thus, the area 
within 2.5 miles (4 km) of new gravel infrastructure was used to calculate caribou displacement from the Project, 
although the presence of hunting on Project roads adds uncertainty in assessing how similar the effects would be 
in the analysis area (Paton, Ciuti et al. 2017; Plante, Dussault et al. 2018). 


Human activity associated with Alternative B would disturb or displace caribou across 119,028.4 acres. The 
disturbance zone would be located in areas where the average caribou density during calving is in the low end of 
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the range (~0.1 to 0.7 total caribou per km?) from 2002 through 2021 based on aerial surveys (Figures 3.12.3, 
3.12.4, and 3.12.6). The area within 2.5 miles of Alternative B contains between 0.20% and 1.48% of the seasonal 
range of the TCH (females only) based on kernel distribution (Figure 3.12.3; Appendix E.12, Table E.12.7). 
Because caribou move frequently during a season, a much larger percentage of caribou could be within this buffer 
over the course of a season. The average percentage of female TCH caribou outfitted with GPS collars that 
crossed the proposed gravel road alignments for Alternative B in any given season (between 2004 and 2021) 
ranged from 0.38% for the mosquito season to 16.80% for the fall migration season (Table 3.12.2), therefore, a 
large number of TCH caribou are likely to encounter the Willow Development, with the potential for avoidance of 
areas near infrastructure or delays and deflections of movements, during some seasons. 


Table 3.12.2. Percent of GPS-Collared Teshekpuk Herd Female Caribou Crossing Proposed Gravel Road 
Alignments, 2004—2021* 


Season Number of | Alternative B: Alternative C: Alternative D: Alternative E: 

Caribou Proponent’s Disconnected Disconnected Three-Pad Alternative 

Project Infield Road Access Fourth Pad Deferred 

Winter 584 7.19 oo 
Spring migration S287 4.26 
Calving 2.65 1.89 
Post-calving 0.31 0.92 
Mosquito 
Oestrid fl 
Late summer 7.02 7.02 
Fall migration | 738 | 16.80 | 16.53 


Note: Table describes crossing locations more than 30 days after collaring and for caribou with more than 30 recorded locations documented in a season and 
active more than half the season (see Welch, Prichard et al. 2022 for a description of methods). 


Although displacement could occur (Cameron, Reed et al. 1992; Dau and Cameron 1986), complete avoidance of 
areas with human activity does not appear to occur (Johnson, Golden et al. 2020; Prichard, Welch et al. 2022), 
and some maternal females are presumably less susceptible to human disturbance. The stimulus for this effect 
appears to be human activity rather than the presence of infrastructure alone; the effect even occurs along roads 
with relatively low levels of traffic at or below normal operational levels (Dau and Cameron 1986; Lawhead 
1988; Lawhead, Prichard et al. 2004; Prichard, Welch et al. 2022), but caribou exhibit less displacement from 
areas near infrastructure with no activity (Lawhead, Prichard et al. 2004; Prichard, Welch et al. 2022). Thus, 
except perhaps for a small proportion of the most tolerant females, maternal caribou do not habituate to road 
traffic during the calving period. Displacement would occur during and immediately after the calving season for 
about 3 weeks in every year throughout the life of the Project (approximately 30 years). The magnitude of the 
impact from this displacement would depend on the number of caribou displaced and the availability of alternate 
suitable habitat. Wilson, Prichard et al. (2012) found a limited availability of calving areas with similar 
characteristics. However, in recent years, moderately high levels of calving occurred to the west of Teshekpuk 
Lake, in areas predicted to have low or moderate probability of use (Figure 3.12.3) (Prichard, Klimstra et al. 2019; 
Welch, Prichard et al. 2021b). The TCH often have low birth rates compared to other herds (Parrett 2021), so 
declines in the forage quality available to female caribou could potentially result in further birth rate declines. 


During the mosquito and oestrid fly seasons (late June to mid-August), CAH caribou of all ages and both sexes 
regularly approach and cross pipeline or road corridors while moving to and from insect-relief habitat (Curatolo 
and Murphy 1986; Murphy and Curatolo 1987; Prichard, Lawhead et al. 2020), although CAH may use areas 
within 1 km of roads less than expected during the mosquito season (Johnson, Golden et al. 2021). Crossing 
success at linear pipeline-road corridors is lowest when caribou groups attempt to cross pipelines near roads 
(within 300 feet) or where traffic rates exceed 15 vehicles per hour (Curatolo and Murphy 1986; Lawhead, Byrne 
et al. 1993; LGL Alaska Research Associates Inc. 1994). Deflected movements and delays in crossing of up to 
several hours are more likely to occur under these circumstances (Johnson and Lawhead 1989; Lawhead, Byrne et 
al. 1993), although CAH caribou cross roads and pipelines frequently during midsummer; the severity of delays 
and deflections may be stronger in caribou with less previous exposure to infrastructure (Prichard, Lawhead et al. 
2020; Smith, Byrne et al. 1994). Project roads would be 500 to 1,000 feet from pipelines whenever possible, but 
24.0 miles of pipeline would be within 500 feet of a road. Where practicable, insulation would be used to lower 
the height of gravel roads (Appendix I, Avoidance, Minimization, and Mitigation, Table 1.2.1). Roads constructed 
with less thickness would create less of a visual barrier to caribou and may facilitate road crossing relative to 
roads constructed without insulation and with a thicker gravel embankment. During construction (winter and 
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spring Year 2 through Year 9), traffic rates would range from 15.5 to 81.7 vehicles per hour (Table 3.12.3; 
Appendix D.1, Tables D.5.6 and D.5.7); thus, deflections and delays in movement could occur. From Year 10 
through Year 30, traffic rates would be reduced (7.5 to 9.5 trips per hour), and caribou deflections would occur 
less frequently and be of lower intensity. Summer and fall traffic would be less than winter traffic throughout the 
life of the Project, ranging from 14.4 vehicles per hour during construction (Year 2 through Year 9) to 3.7 
vehicles per hour from Year 10 through Year 30. Project design also includes elevating pipelines to a minimum 
height of 7 feet at VSMs, 2 feet higher than has been demonstrated to be adequate to maintain crossing success for 
CAH caribou during the snow-free season (Lawhead, Parrett et al. 2006). Few TCH caribou would be in the 
Project area during the mosquito season, lowering the potential for adverse effects on movements during this 
period. Much of the TCH remains on the ACP during winter (Fullman, Person et al. 2021) while the CAH winters 
in or near the Brooks Range (Pedersen, Bentzen et al. 2021). As a result, research conducted on the CAH provides 
limited information on potential impacts to caribou from oilfield development. This lack of information makes 
predicting impacts to the TCH more difficult. 


Caribou tend to follow linear infrastructure when structures are oriented roughly parallel to their main direction of 
movement (Jakimchuk 1980; Lawhead, Byrne et al. 1993). Large groups of TCH caribou could also move 
through the analysis area in response to weather conditions during the oestrid fly season. The Alternative B infield 
road could funnel caribou movement along the east side of the road and toward the airstrip and WPF during fall 
migration south and non-migratory movements during summer. Allowing road crossings west of the airstrip 
would be important during these periods. Based on GPS collars, a large group of TCH caribou shifted direction 
near the GMT-1 road and moved southwest parallel to the road during the summers of 2020 and 2021 (Welch, 
Prichard et al. 2022). It is not clear if this was due to a deflection away from the road, a preference for moving 
along Judy (Igalliqpik) Creek, or a natural tendency to follow linear features (Jakimchuk 1980; Lawhead, Byrne 
et al. 1993) Deflections of movements along roads are more likely in caribou with less previous exposure to roads 
(Prichard, Lawhead et al. 2020; Smith, Cameron et al. 1994). 


Noise would be greatest during winter construction, especially near bridges with piles (where impact hammers 
would be used) and around the mine site, where blasting and gravel hauling would occur. Blasting, although of 
very short onset and duration, would produce the loudest sound levels of the Project. This human activity and 
noise would disturb and displace caribou from around the mine site during all periods of human activity. Caribou 
have been reported to avoid areas within 6.1 to 18.7 km of large open-pit diamond mines (Boulanger, Poole et al. 
2021; Boulanger, Poole et al. 2012), but these mines are very large (9.7 and 29.9 square kilometers) and have 
extensive dust deposition extending kilometers from the mine site. 


Ground and air (helicopters and fixed-wing aircraft) traffic noise would also disturb or displace caribou 
throughout the life of the Project (approximately 30 years). Effects of ground traffic (noise and human activity) 
along roads are described above. Ground traffic would be highest near the WOC, WPF, and airstrip. Air traffic 
noise would be greatest at airstrips and when animals are directly under low-flying aircraft. The magnitude of 
disturbance to caribou would likely be greatest during calving. Low-level aircraft traffic over calving grounds and 
early post-calving aggregations have been reported to reduce calf survival (Harrington and Veitch 1992), although 
these results were based on small sample sizes and may have been confounded by herd differences (Reimers and 
Colman 2006). Miller and Gunn (1979) found that 53.6% of caribou exhibited an extreme response to helicopters 
flying by at low levels (<656 feet), but only 16.1% exhibited an extreme response at higher altitudes. A total of 
28.6% of muskoxen exhibited extreme responses to helicopters, and the percentage declined for altitudes of more 
than 656 feet (Miller and Gunn 1979). The level of reaction increased with circling behavior, but the effect 
declined with repeated passes during a day. Valkenberg and Davis (1985) also found that habituation appears to 
lower the response of caribou to aircraft activity. Prolonged exposure to low-level aircraft could increase daily 
energy expenditure and potentially decrease individual fitness or reproductive capacity; however, caribou can 
become habituated to aircraft, and as a result, exert minimal additional energy in response to aircraft (Webster and 
Young 1997). The analysis area experiences existing daily air traffic to and from Nuiqsut, Alpine, and Kuparuk. 
Flights to or from the Project airstrip would originate from Alpine or Anchorage (Figure 3.6.1) and would not 
pass over the TLSA calving grounds or high-density post-calving areas. Air traffic would be limited to low- and 
no-density caribou calving areas (the Alternative B airstrip would be in a low-density calving area; Figure 3.12.6). 
Fixed-wing traffic rates would be highest during construction; throughout the Project, rates would be highest in 
winter and lowest in summer. During construction (Year 1 through Year 10), there would be up to 12 fixed-wing 
trips per summer and up to 81 fixed-wing trips per winter to/from Alpine. To/from Willow, there would be up to 
112 fixed-wing trips per summer, and up to 481 trips per winter (4 trips per day). Fixed-wing traffic would 
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decrease from Year 11 through Year 30, when there would be 105.6 trips per summer and 176.9 trips per winter 
to/from Willow; there would be no traffic to/from Alpine during that time (Appendix D.1, Tables D.5.10 and 
D.5.12). Helicopter traffic would occur to/from Alpine and Willow from Year 11 through Year 10 and only 
to/from Willow after that (Appendix D.1, Tables D.5.15 and D.5.17). All helicopter traffic would occur in spring 
and summer; summer would have the highest helicopter traffic rates. From Year 1 through Year 10, there would 
be up to 38 helicopter trips per summer to/from Alpine and 57 helicopter trips per summer to/from Willow. From 
Year 11 through Year 30, there would be 57 helicopter trips per summer to/from Willow. 


Increased subsistence access due to Project roads and boat ramps could change caribou distribution and 
movements and exacerbate the response of caribou to roads and traffic. Caribou hunting from gravel roads could 
occur year-round in perpetuity. Skiff traffic and caribou hunting could displace or disturb caribou near the rivers 
on which the boat ramps would be located in summer and fall in perpetuity and may alter caribou distribution and 
movements. Caribou density in the boat ramp areas in summer is low (caribou are closer to Teshekpuk Lake or 
coastal insect-relief areas). Caribou use of the areas near boat ramps increases during the late summer and fall 
migration. Although only a portion of the TCH range would be exposed to increased hunting, if more hunters are 
in the area, caribou could move farther away from Project infrastructure and may be less likely to habituate to 
roads and traffic (Paton, Ciuti et al. 2017; Plante, Dussault et al. 2018). The anticipated increased access and 
harvest is described in Section 3.16, Subsistence and Sociocultural Systems. 


3.12.2.3.3 Injury or Mortality 


Terrestrial mammals could be injured or killed due to collisions with vehicles. The addition of new roads and 
airstrips and the increased use of vehicles during construction and operation would increase the potential for 
vehicle strikes. Such accidents could occur during all Project phases but would be greatest during mid- to late 
summer (July through August), when large numbers of insect-harassed caribou are present; some are attracted to 
Project infrastructure while seeking oestrid fly relief. At such times, caribou often are less cautious around 
vehicles. The risk of vehicle strikes would be greatest during the construction and drilling phases, when traffic 
rates would be highest. Scheduling the heaviest construction-related traffic during winter, employing 
environmental and safety training, and mandating that all drivers yield the right-of-way to wildlife as specified in 
the wildlife interaction plan would help reduce the potential for vehicle strikes. Injury of caribou from collisions 
would be unlikely to cause population-level effects. 


Dust along roads could cause early snowmelt and early green-up on tundra adjacent to gravel infrastructure 
(Walker and Everett 1987); although this could provide early foraging opportunities, it could also increase the 
potential for vehicle strikes of caribou that feed in the dust shadow of gravel roads in spring. 


Collision rates for terrestrial mammals in the Alpine and GMT developments from 2015 through 2021 ranged 
from one to seven collisions per year. Collisions were mostly with foxes (22 of 25 collisions), but collisions with 
one wolverine, one muskrat, and one caribou were also reported. 


Increased subsistence access and, presumably, harvest due to Project roads and boat ramps could increase 
mortality of caribou in the analysis area, although some of this harvest may be offset by a decline in harvest in 
other areas. Although it is unknown how many hunters would use Project roads, just over half of households 
(64%) in Nuiqsut reported using roads in the GMT and Alpine area to hunt caribou in 2019 (as detailed in Section 
3.16.2.3.3, Harvester Access). 


3.12.2.3.4 Attraction to Human Activities and Facilities 

During the mosquito season, large groups of caribou may be deflected or delayed when traffic rates are high (i.e., 
more than 15 vehicles per hour) (Lawhead, Byrne et al. 1993; Lawhead and Flint 1993). However, during oestrid 
fly harassment, caribou may be attracted to gravel infrastructure (where vegetation and thus insects are fewer) as 
fly-relief habitat (Curatolo and Murphy 1986; Johnson and Lawhead 1989; Lawhead, Byrne et al. 1993; Noel, 
Pollard et al. 1998; Prichard, Lawhead et al. 2020). At such times, groups of caribou would likely seek relief 
(and/or travel) in the elevated Project gravel roads and pads and shaded or sheltered areas (including elevated 
pipelines, VSMs, buildings, etc.). During these times, groups numbering in the hundreds or even thousands may 
move onto Project gravel roads and pads until oestrid fly harassment subsides. While caribou would experience 
relief from fly harassment, there would also be increased risk of vehicle strikes on roads. Alternative B would 
have 37.4 miles of gravel roads and pads and 94.4 miles of new pipeline racks (on new VSMs) that may be used 
by caribou for insect relief. 
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Table 3.12.3. Effects to Caribou from Action Alternatives* 


Project 
Component 


Gravel fill, 
excavation at 
mine site and 


Effect to Caribou 


Habitat loss? 
Habitat alteration from 
dust shadow, gravel 


Alternative B: Proponent’s 
Project 


619.8 acres lost 
3,376.0 acres of dust shadow 
Excavation: 62 dBA at 


Alternative C: Disconnected 
Infield Roads 


752.1 acres lost 
3,395.1 acres of dust shadow 
Excavation: 62 dBA at 


Alternative D: Disconnected 
Access 


689.0acres lost 
2,628.1 acres of dust shadow 
Excavation: 62 dBA at 


Alternative E: Three-Pad 
Alternative (Fourth Pad 


543.4 acres lost 
2,785.4 acres of dust shadow 
Excavation: 62 dBA at 


Mining: 90 dBA at 1,000 feet 


84 dBA at 1,000 feet from the 


roads and ice pads 


roads and ice pads 


constructed spray, thermokarsting, 1,000 feet 1,000 feet 1,000 feet 1,000 feet 
freshwater impoundments Mining: 90 dBA at 1,000 feet Mining: 90 dBA at 1,000 feet Mining: 90 dBA at 1,000 feet 
reservoir Disturbance or 

displacement from noise 

and human activity 
Pile Disturbance or 52 pipe piles 32 pipe piles 36 pipe piles 52 pipe piles 
installation displacement from noise | 84 dBA at 1,000 feet from the | 84 dBA at 1,000 feet from the 84 dBA at 1,000 feet from the 

(winter only) source source | source source 
| Freshwater ice | Habitat alteration from 495.2 miles of onshore ice road | 650.1 miles of onshore ice road | 962.4 miles of onshore ice road 

infrastructure | vegetation compaction 4,557.3 acres of onshore ice 5,608.0 acres of onshore ice 7,164.8 acres of onshore ice 


roads and pads 


Pipelines and 
gravel roads 


Displacement from active 
linear infrastructure, 
especially during 
calving; some delays or 
deflections of 
movements 

Attraction to facilities 
during periods of oestrid 
fly harassment 


94.4 miles of pipeline rack on 
new VSMs 
37.4 miles of gravel road 


95.4 miles of pipeline rack on 
new VSMs 
35.4 miles of gravel road 


95.0 miles of pipeline rack on 
new VSMs 
27.2 miles of gravel road 


431.2 miles of onshore ice road 

4,026.8 acres of onshore ice 

roads and pads 

86.5 miles of pipeline rack on 
new VSMs 

30.2 miles of gravel road 


Ground traffic? 


Disturbance or 
displacement from noise 
and human activity 

Injury or mortality from 
collisions with vehicles 


3,188,910 total trips 

Year 2 through Year 10: 15.5 to 
81.7 vehicles per hour winter 
and spring; 2.3 to 14.4 vehicles 
per hour summer and fall 

Year 11 through Year 30: 7.5 to 
9.5 vehicles per hour winter 
and spring; 3.7 vehicles per 
hour summer 


4,212,510 total trips 

Year | through Year 10: 7.6 to 
107.2 vehicles per hour winter 
and spring; 0 to 16 vehicles per 
hour summer and fall 

Year 11 through Year 30: 
14.3 vehicles per hour winter; 
5.7 vehicles per hour summer 


4,376,890 total trips 

Year 0 through Year 10: 8.4 to 
72.5 vehicles per hour winter 
and spring; 0 to 12.6 vehicles 
per hour summer and fall 

Year 11 through Year 31: 
15.9 vehicles per hour winter; 
5.8 vehicles per hour summer 


3,145,870 total trips 

Year 2 through Year 9: 15.6 to 
82.5 vehicles per hour winter 
and spring; 1.2 to 14.3 vehicles 
per hour summer and fall 

Year 11 through Year 30: 7.4 to 
9.4 vehicles per hour winter 
and spring; 3.7 vehicles per 
hour summer 
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Project 


Component 


Air traffic? 


Effect to Caribou 


Disturbance or 
displacement from noise 
and human activity 


Alternative B: Proponent’s 
Project 


12,101 total fixed-wing trips; 
69 to 81 dBA at 1,000 feet 
from the source 
Per summer Year | through 
Year 10: 0 to 12 to/from 
Alpine; 0 to 112 to/from 
Willow 
Per summer Year 11 through 
Year 30: 70.4 to/from Willow 
Per winter Year | through Year 
10: 0 to 81 to/from Alpine; 0 to 
481 to/from Willow 
Per winter Year 11 through 
Year 30: 176.9 to/from Willow 

2,421 total helicopter trips; 70 to 
80 dBA at 1,000 feet from the 
source 
Per summer Year 0 through 
Year 1: 25 to 38 to/from 
Alpine; Year 2 through Year 
10: 25 to 57 to/from Willow; 
Year 11 through Year 30: 57 
per summer to/from Willow 
0 helicopter trips in winter 


Alternative C: Disconnected 
Infield Roads 


19,574 total fixed-wing trips; 
69 to 81 dBA at 1,000 feet 
from the source 

Per summer Year | through 
Year 10: 0 to 12 to/from 
Alpine; 0 to 319 to/from 
Willow’ 

Per summer Year 11 through 
Year 30: 91.8 to/from Willows 

Per winter Year | through Year 
10: 0 to 81 to/from Alpine; 0 to 
1,509 to/from Willows 

Per winter Year 11 through 
Year 30: 230.7 to/from 
Willow® 

2,910 total helicopter trips; 70 to 
80 dBA at 1,000 feet from the 
source 

Per summer Year 0 through 
Year 1: 25 to 38 to/from 
Alpine; Year 2 through Year 
10: 57 to 104 to/from Willow’; 
Year 11 through Year 30: 

59 per summer to/from 
Willow* 

0 helicopter trips in winter 


Alternative D: Disconnected 
Access 


19,038 total fixed-wing trips; 
69 to 81 dBA at 1,000 feet 
from the source 

Per summer Year | through 
Year 10: 0 to 20 to/from 
Alpine; 0 to 121 to/from 
Willow 

Per summer Year 11 through 
Year 31: 81.0 to/from Willow 

Per winter Year | through Year 
10: 0 to 196 to/from Alpine; 

0 to 665 to/from Willow 

Per winter Year 11 through 
Year 30: 51.4 to/from Alpine; 
218.1 to/from Willow 

2,503 total helicopter trips; 70 to 
80 dBA at 1,000 feet from the 
source 

Per summer Year 0 through 
Year |: 25 to 38 to/from 
Alpine; Year 2 through Year 
10: 25 to 50 to/from Willow; 
Year 11 through Year 31: 

50 per summer to/from Willow 

0 helicopter trips in winter 


Alternative E: Three-Pad _| 

Alternative (Fourth Pad 

Deferred) 

11,983 total fixed-wing trips; 
69 to 81 dBA at 1,000 feet 
from the source 

Per summer Year | through 
Year 10: 0 to 12 to/from 
Alpine; 0 to 108 to/from 
Willow 

Per summer Year 11 through 
Year 30: 70.4 to/from Willow 

Per winter Year | through Year 
10: 0 to 82 to/from Alpine; 0 to 
482 to/from Willow 

Per winter Year 11 through 
Year 30: 177.2 to/from Willow 

2,421 total helicopter trips; 70 to 
80 dBA at 1,000 feet from the 
source 

Per summer Year 0 through 
Year 1: 25 to 38 to/from 
Alpine; Year 2 through Year 
10: 25 to 57 to/from Willow; 
Year 11 through Year 30: 
57 per summer to/from Willow 

0 helicopter trips in winter 


All 


Total behavioral 
disturbance area® 
Disturbance or 
displacement: closest 
proximity of summer 
construction 


119,028.4 acres 

6.2 mile to high-density caribou 
calving 

6.2 miles to high-density 
caribou post-calving 

8.3 miles to high-density 
caribou mosquito relief 

0 miles to high-density caribou 
oestrid fly relief 


122,682.2 acres 

6.2 mile to high-density caribou 
calving 

6.2 miles to high-density 
caribou post-calving 

8.3 miles to high-density 
caribou mosquito relief 

0 miles to high-density caribou 


_|_ oestrid fly relief 


105,709.9 acres 

6.2 mile to high-density caribou 
calving 

6.2 miles to high-density 
caribou post-calving 

8.3 miles to high-density 
caribou mosquito relief 

0 miles to high-density caribou 
oestrid fly relief 


97,884.1 acres 

10.5 mile to high-density 
caribou calving 

10.2 miles to high-density 
caribou post-calving 
12.6 miles to high-density 
caribou mosquito relief 

2.9 miles to high-density 
caribou oestrid fly relief 


— 

Note: dBA (A-weighted decibels) 
September, winter as December through March, and spring as April ar 
terrestrial wildlife. 


; VSMs (vertical support members). All sound levels are detailed in Section 3.6 


“ Gravel roads and pads or areas under pipeline infrastructure would also be used by caribou during insect relief. 

" Traffic is detailed in Tables included in Section 5.0, Summary Comparison Tables for Analysis, in Appendix D.1. 
* Air traffic to/from Willow includes traffic at both the North and South airstrips. 
“ Area within 2.5 miles of new gravel infrastructure. 


, Noise, or in Appendix E.13, Marine Mammals Technical Appendix. Summer is defined as June through 
nd May. Total acres of terrestrial mammal habitat loss may differ from total gravel footprint because not all areas that would be filled are used by 
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3.12.2.4 Alternative C: Disconnected Infield Roads 

Effects under Alternative C would be similar to those described under Alternative B, with the following 
differences (see Table 3.12.3). Alternative C would locate the WPF, WOC, and South Airstrip farther east to an 
area with lower densities of caribou. Because fewer caribou use this area, disturbance and displacement due to 
noise and human activity from these facilities would affect fewer caribou. The alternative would decrease the 
potential for deflection of migrating caribou, especially near Lake M0015, because it would remove the 
perpendicular intersection of access and infield roads, which could be a pinch point for caribou movement. The 
elimination of the section of road near Judy (Igalliqpik) Creek would make east-west movements of caribou easier 
when ice roads are not in use. 


The area within 2.5 miles of Alternative C contains between 0.20% and 1.54% of the seasonal range of the TCH 
(females only) based on kernel distribution (Figure 3.12.3; Appendix E.12, Table E.12.7), which is a similar 
proportion of the herd as Alternative B. A much larger proportion of caribou will move through the area at some 
point. The percentage of female TCH caribou outfitted with GPS collars that crossed the proposed gravel road 
alignment for Alternative C in any given season (between 2004 and 2021) ranged from 0.38% for the mosquito 
season to 16.53% for the fall migration season (Table 3.12.3), therefore, a large number of TCH caribou are likely 
to encounter the Willow Development, with the potential for avoidance of areas near infrastructure or delays and 
deflections of movements, during some seasons. 


Alternative C would also remove 132.3 more acres of habitat due to gravel fill placement and excavation and alter 
19.1 more acres of habitat due to the dust shadow. Alternative C would have 1,023,600 (or 32%) more ground 
traffic trips than Alternative B (i.e., more disturbance and potential vehicle strikes) over the life of the Project 
(approximately 30 years). It would also have the highest rate of ground traffic (up to 107.2 vehicles per hour) 
during winter construction, primarily due to the annual ice road that would be required between the South WOC 
and BT1, and to accommodate for the construction of two WOCs (North and South) and associated infrastructure. 


Alternative C would also have an additional airstrip and personnel camp that would result in 62% more fixed- 
wing air traffic and 20% more helicopter traffic and more hazing of wildlife at the airstrips, especially in summer, 
which would disturb or displace caribou over an additional area. Traffic rates were summarized in Table 3.12.3 
and detailed in Tables D.5.9, D.5.10, and D.5.12 in Appendix D.1. There would be 3,653.8 additional acres of 
disturbance under Alternative C. Because the North Airstrip in Alternative C would be located closer to the high- 
density calving areas for the TCH, aircraft traffic is likely to disturb more caribou during the calving season. 
During takeoff and landing, air traffic (which could include large aircraft [e.g., Q400, DC-6, C-130]) at the 
northern airstrip would be perpendicular to the northern infield road, which would likely disturb or displace 
caribou beyond the 2.5-mile area of displacement from roads and pads. Because the northern infield road would 
be disconnected from the access road, use of the northern infield road by subsistence hunters would be unlikely in 
summer. Thus, that area would experience a lesser degree of hunting pressure, which would likely lower the 
degree of disturbance and displacement of caribou and may result in a higher level of tolerance to the road. 
However, if caribou are hunted along a nearby road, they may associate all roads with hunting, and this effect 
would be diluted. Caribou harvest may decline if hunting is allowed on fewer road miles, although some 
additional harvest may occur elsewhere. Winter ice road access to the northern infield road for subsistence 
hunting would still occur. 


There would also be an annual ice road (3.6 miles) required for the life of the Project (approximately 30 years), 
which could have longer lasting effects on disturbance and displacement of caribou in winter. 


Alternative C would have | more mile of new pipeline racks (on new VSMs) that may be used by caribou for 
oestrid fly relief. Alternative C would have 22.7 miles of pipeline within 500 feet of a road, this is 1.3 miles less 
than Alternative B. 


Because only the Ublutuoch (Tinmiaqsiugvik) River boat ramp would be constructed under Alternative C (there 
would be no gravel road access to the other rivers), subsistence use (and disturbance and hunting of caribou) 
could be concentrated on that river and thus effects could be slightly higher there and lower on the other rivers. 


3.12.2.5 Alternative D: Disconnected Access 

Effects under Alternative D would be similar to those described under Alternative B, with the following 
exceptions (see Table 3.12.3). Alternative D would have a decreased potential for deflection of migrating caribou, 
especially near the WPF, since it would remove the perpendicular intersection of access and infield roads. Caribou 
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moving south along the east side of the infield roads during southerly movements in fall would not have to cross a 
road, which would lower the probability of delays or deflections. The area within 2.5 miles of Alternative D 
contains between 0.19% and 1.36% of the seasonal range of the TCH (females only) based on kernel distribution 
(Figure 3.12.3; Appendix E.12, Table E.12.7). A much larger proportion of caribou will move through the area at 
some point. The percentage of female TCH caribou outfitted with GPS collars that crossed the proposed gravel 
road alignment for Alternative D in any given season (between 2004 and 2021) ranged from 0.31% for the post- 
calving season to 15.58% for the fall migration season (Table 3.12.3), therefore, a large number of TCH caribou 
are likely to encounter the Willow Development, with the potential for avoidance of areas near infrastructure or 
delays and deflections of movements, during some seasons. Some additional caribou would encounter the ice road 
during winter. 


Alternative D would have 69.2 more acres of habitat removed from gravel fill and 747.9 fewer acres of habitat 
altered by the dust shadow (summarized in Table 3.12.3 and detailed in Tables E.12.5 through E.12.8 in Appendix 
E.12 by habitat type). Alternative D would have 10.2 fewer miles of gravel roads and thus have 13,318.5 fewer 
acres of disturbance (acres calculated by gravel road disturbance), but there would be more ground traffic over the 
life of the Project (approximately 30 years), in part because there would be | more year of construction than 
Alternative B. Ground traffic rates are detailed in Tables D.5.5, D.5.6, and D.5.7 in Appendix D.1. Alternative D 
would have the most ground traffic of any action alternative (37% more than Alternative B). Alternative D would 
also have the highest rate of ground traffic during operations: up to 15.9 vehicles per hour in winter for 20 years, 
which could make it more difficult for caribou to cross the road. Operations ground traffic for other action 
alternatives would be below 15 vehicles per hour. Therefore, there would be more disturbance of caribou and 
potential vehicle strikes over the life of the Project. There would be 57% more fixed-wing air traffic and 3% more 
helicopter traffic, especially in winter (Appendix D.1, Tables D.5.9, D.5.10, D.5.12, D.5.14, D.5.15, and D. 5.17), 
which would disturb or displace caribou over an additional area. Because the infield road would be disconnected 
from the access road, use of the infield road in summer and fall by subsistence hunters would be unlikely, 
although some hunting may occur during winter, when the ice road is in place, and that area may experience a 
lesser degree of hunting pressure, which would influence caribou distribution and use of areas near roads, as 
described under Alternative C. 


There would also be two additional seasons of ice roads during construction and an annual ice road (12.5 miles) 
required for the life of the Project, which could have long-lasting effects on the disturbance and displacement of 
caribou in winter. 


Alternative D would have 0.6 more mile of new pipeline racks that may be used by caribou for insect relief. 
Alternative D would have 23.0 miles of pipeline within 500 feet of a road, this is 1.0 mile less than Alternative B. 


Because only the Ublutuoch (Tinmiagqsiugvik) River boat ramp would be constructed under Alternative D (there 
would be no gravel road access to the other rivers), subsistence use (and disturbance and hunting of caribou) 
could be concentrated on that river and thus effects could be slightly higher there and lower on the other rivers. 


Peencnannenenceneneontnonnanenenannnnanaanewanannenennnonanernenenenne no nennenenanse ncn nannnnnenmennnnnnanenenennenann sane nawenenenneneennnoocwanecwew=wannnnanebnnarnranerann cane nareentnnenonnannnencnenataronsnt¥eenensnnnn wns onencnlnenn nono nomenon aaa anne n rata nn on ona rmennnnnnn nanan annenennnnnnannnnanencncerewenanasaweweeneneenensnenanrnrnnany 


) Alternative E evaluates the full development of the Willow reservoir with up to four drill site pads (initially three, 
_ with decision deferred on the fourth), recognizing that a decision regarding approval of BTS would not be made in | 
_ the Willow MDP ROD resulting from this Supplemental EIS and would require any appropriate additional | 
_ analysis and a separate future decision. 


_ Effects under Alternative E would be similar to those described under Alternative B, with the following 

| differences (see Table 3.12.3). Alternative E would remove drill site BT4, move drill site BT2 north, shift drill 
_ site BTS to the northeast, and eliminate the CFWR. Alternative E would have a total of 7.2 fewer miles of road 
_ and 76.4 fewer acres of gravel footprint compared to Alternative B, with the majority of the decrease in the 

: TLSA. 


: The decrease in the length of the northern infield road relative to Alternative B would lower the amount of habitat 
_ loss, decrease the potential displacement of caribou near the road, proportionally lower the possibility of vehicle- 
_ wildlife collisions, and lower the potential for alterations of caribou movements. Fewer caribou would encounter 
_ the shorter road and because the road is shorter, it would be easier for caribou that did encounter the road to divert 
_ their movements around the north end of the road rather than cross it. The length of pipeline within 500 feet of 
_ gravel roads (21.6 total miles) would be 2.4 miles less compared to Alternative B, decreasing the potential areas 
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_ that could be difficult for caribou to cross. The elimination of the northern section of road included under 

_ Alternative B would remove 45.1 acres of gravel fill (42%) from the TLSA and move project infrastructure 

_ farther from the high-density calving areas and farther away from preferred mosquito-relief habitat (see Table 
Posted isure3.12:3, 3.12:7). 


_ The area within 2.5 miles of Alternative E contains between 0.09% and 1.18% of the seasonal range of the TCH 

_ (females only) based on kernel distribution (Figure 3.12.3; Appendix E.12, Table E.12.7), which is a somewhat 

_ smaller proportion of the herd compared to Alternative B. Because caribou are highly mobile, a much larger 

_ proportion of caribou will move through the area at some point. The percentage of female TCH caribou outfitted 

_ with GPS collars that crossed the proposed gravel road alignments for Alternative E in any given season (from 
_ 2004 to 2021) ranged from 0.19% for the mosquito season to 14.36% for the fall migration season (Table 3.12.3), 
_ therefore, a large number of TCH caribou are likely to encounter the Willow Development, with the potential for 

_ avoidance of areas near infrastructure or delays and deflections of movements, during some seasons. The 

| percentage of caribou that crossed the road during fall migration season, the season with the highest percent of 
crossings, is 2.44% lower under Alternative E than Alternative B (14.36% versus 16.80%). 


_ Alternative E would also alter 590.6 fewer acres of habitat due to the dust shadow. Alternative E would have 

_ 7.2 fewer miles of gravel roads and 21,144.4 fewer acres of disturbance than Alternative B. Alternative E would 

_ have 43,040 (or 1.3%) fewer ground traffic trips than Alternative B (i.e., less disturbance and potential vehicle 

_ strikes) over the life of the Project (approximately 30 years). Helicopter and fixed-wing traffic would be similar to 
_ Alternative B. The potential for caribou disturbance near the airstrip, WOC, and WPF would be similar to 
_ Alternative B. 


| Alternative E would have 7.9-mile less of new pipeline racks (on new VSMs) that may be used by caribou for 
_ oestrid fly relief. 


_ In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis 
_ that assumes approval of BTS and evaluates BTS analysis assuming the earliest possible construction start date 
_ (Year 7). This is assumed to be the most impactful scenario under Alternative E because it includes BT5 and 

_ would have the most overlap between the construction of BTS and drilling phases at BT1, BT2, and BT3. If BTS 

_ construction is deferred beyond Year 7, the anticipated impacts related to BTS would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. 


| Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized | 
| for construction, though a fourth drill site pad (BT5) may be authorized at a later time. Alternative E includes all | 


3.12.2.7 Module Delivery Option 1: Atigaru Point Module Transfer Island 


3.12.2.7.1 Habitat Loss or Alteration 
There would be a total of 210.7 acres of onshore ice infrastructure for Option 1 that would compress vegetation 
and impact forage for caribou, as described in Section 3.12.2.3.1, Habitat Loss or Alteration. 


3.12.2.7.2 Disturbance or Displacement 
Similar types of disturbance or displacement of caribou, as described in Alternative B (Section 3.12.2.3.2, 


Disturbance or Displacement), would also occur from the MTI due to increased human activity and noise from 
construction, pile driving, mining, equipment use, and ground and air traffic that could cause avoidance. The 
magnitude of effects would be less than the action alternatives because the island would be 1.9 miles offshore and 
caribou do not use offshore habitat (the sea ice road to the MTI would be 2.4 miles). It is possible that individual 
caribou along the coastline may be disturbed by construction offshore in winter or summer; use of the area by the 
TCH occurs throughout the year but is highest during mid- to late summer (Figures 3.12.3 and 3.12.6). There 
would be a multi-season ice pad at Atigaru Point for the storage of equipment, but no ground or air traffic to it 
during summer (though air traffic would occur to the MTI as described below). Construction activity at the MTI 
could occur from July 7 through September 30 (although the most activity and loudest noise would occur in 
winter). The area within 2.5 miles of the MTI contains up to 0.01% of the seasonal range of the TCH (females 
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only) based on kernel distribution (Figure 3.12.3; Appendix E.12, Table E.12.7). A much larger proportion of 
caribou will move through the area at some point. 


There would be a total of 103.6 miles of onshore ice road (approximately 72% would be within the boundary of 
the TLSA). This would disturb caribou (effects of ice roads are described under Alternative B). However, 
disturbance would occur in winter when some level of displacement is likely, especially with high traffic levels, 
but it is unlikely to be as strong as during the calving season. TCH animals have already been exposed to winter 
ice roads in this area and may have habituated to some degree (Smith, Cameron et al. 1994). Due to the high 
volume of traffic expected on the ice roads during Year 5 and Year 7, TCH caribou may avoid the area and have 
low crossing success during those winters and springs. Some caribou may cross roads during periodic declines in 
traffic or when vehicles stop to allow crossings. The resulting decline in available and accessible habitat could 
potentially result in energetic impacts for some caribou, however the TCH winter range covers a large area, with a 
substantial portion of the herd wintering in the Brooks Range in most years (Figure 3.12.4), therefore alternative 
wintering areas are likely to be available. There would also be 25 flights to Alpine, 205 to Willow, and 96 to 
Atigaru Point (during construction or decommissioning of the MTI and to support module mobilization. Ground 
and air traffic rates are summarized in Table 3.12.3 and detailed in Tables D.5.5, D.5.8, D.5.9, D.5.11, D.5.13, 
D.5.14, D.5.16, and D.5.18 in Appendix D.1. 


3.12.2.7.3 Injury or Mortality 


Option 1 would have the potential to injure or kill caribou due to collisions with vehicles or from increased 
subsistence access (and presumably harvest), as described in Section 3.12.2.3.3, Injury or Mortality. 


3.12.2.8 Module Delivery Option 2: Point Lonely Module Transfer Island 
Similar types of effects to caribou as described for Option 1 would occur for Option 2. However, there are stark 
contrasts in the magnitude and intensity of the effects between the two options. 


The location of Point Lonely is closer to Teshekpuk Lake and nearly double the distance to the Willow area. The 
Teshekpuk Lake area is critical to caribou calving, post-calving, mosquito-relief, and oestrid fly—relief uses. Point 
Lonely is 3.6 miles from the high-density area for post-calving use, 0.5 mile from the high-density area for the 
mosquito season, and 1.7 miles from the high-density area for the oestrid fly season (Figures 3.12.3 and 3.12.6). 
(Point Lonely has low caribou density during calving and winter.) 


Point Lonely is an area of high use by caribou for insect relief (end of June to beginning of August). Project 
activities in summer could occur from July 7 through September 30 and could disturb caribou during this period. 
The area within 2.5 miles of the Point Lonely MTI (and the existing gravel infrastructure that would be used 
during construction) contains < 0.01% of the seasonal range of the TCH (females only) based on kernel 
distribution (Figure 3.12.3; Appendix E.12, Table E.12.7). A much larger proportion of caribou will move 
through the area at some point. 


The MTI for Option 2 would also be 0.6 mile from shore, whereas the MTI for Option 1 would be 1.9 miles from 
shore, so any activity at the Option 2 MTI could disturb more caribou, especially in July. 


Due to the Project’s distance from the Willow area, it would have double the ice road miles compared to Option 
1, with the impacts described above. There would be a total of 223.4 miles of onshore ice road (approximately 
89% would be within the boundary of the TLSA). This would result in additional impacts on forage (vegetation 
damage) and a larger area of caribou disturbance. Some summer activity and helicopter traffic to pick up debris 
along the ice road route could disturb caribou. The potential disturbance would be greatest in the narrow corridor 
east of Teshekpuk Lake, although this could be mitigated by conducting the activity outside of the mosquito 
season. 


Disturbance would occur in winter when some level of displacement is likely, especially with high traffic levels, 
but it is unlikely to be as strong as during the calving season. Option 2 would have 39% more total ground traffic 
trips than Option 1, with up to 101.4 more vehicles per hour (Table 3.12.4); this level of traffic will likely make it 
difficult for caribou to cross the ice road during periods of peak traffic levels. This could alter the winter 
distribution of the herd and limit the available winter habitat for some caribou. 


Option 2 would also use existing gravel infrastructure onshore at Point Lonely during construction. Onshore 
summer activities would include creation of a personnel camp on existing gravel pads, air traffic, onshore beach 
landings of crew boats to and from the MTI, and equipment use on the airstrip and pads (to distribute additional 
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gravel that would have been transported to the pads in the winter). There would be a total of 96 flights to the Point 
Lonely airstrip; 36 of these would occur in the summer (Appendix D.1, Table D.4.63), which would equal | to 2 
flights per week over 6 to 12 weeks during three summer construction seasons (Year 3, Year 4, and Year 6). 
Option 2 would have the same number of fixed-wing flights as Option 1. Traffic rates are summarized in Table 
3.12.3 and detailed in Tables D.5.5, D.5.8, D.5.9, D.5.11, D.5.13, D.5.14, D.5.16, and D.5.18 in Appendix D.1. 
The air traffic for Option 2 would cause more disturbance of caribou than Option | due to the location and timing 
of the traffic. 


For these reasons (location in insect-relief habitat, closeness to shore, and human activity and air traffic onshore), 
Option 2 would result in more disturbance and displacement of caribou than Option 1. 


3.12.2.9 Module Delivery Option 3: Colville River Crossing 

Similar types of effects to caribou as described for Option 1 would occur for Option 3. However, because most of 
the activity would occur within the range of the CAH and near areas of current development and activity, there are 
stark contrasts in the magnitude and intensity of the effects between the two options. In addition, Option 3 would 
be entirely outside of the TLSA. 


Option 3 would have 5.0 acres of gravel fill along existing gravel roads with existing dust shadows; the fill would 
extend the dust shadow incrementally in several locations for a total 25.2 acres of additional dust shadow. Effects 
of habitat alteration from dust and gravel spray are described in Section 3.12.2.3.1. Habitat alteration could also 
occur from the 666.6 acres of ice infrastructure (Table 3.12.4) that would compress vegetation. The vegetation 
impacts of ice roads would result in a decrease in habitat quality for a small area of the summer range of the CAH. 
Effects of ice infrastructure habitat alteration on caribou is described in Section 3.12.2.3.1. 


Vehicle traffic can disturb or displace caribou, as described for Alternative B in Section 3.12.2.3.2. Option 3 
would have 80.2 miles of ice road. Option 3 would produce ground traffic year-round over 5 years of 
construction; traffic rates are summarized in Table 3.12.4 and detailed in Tables D.5.5, D.5.8, D.5.9, D.5.11, 
D.5.13, D.5.14, D.5.16, and D.5.18 in Appendix D.1. Summer traffic would occur for 3 years and produce less 
than 1 vehicle per hour. Winter traffic would occur for 2 years (Year 5 and Year 7) and produce up to 68.4 
vehicles per hour; the potential impacts to caribou from this high volume of traffic are described under Option | 
(Section 3.12.2.3.2). Air traffic would also occur in Year 5 and Year 7 to/from Alpine and Kuparuk, although 
there would be 78% less fixed-wing traffic and 96% less helicopter traffic than Option 1. Additional ground 
traffic on existing roads in summer could potentially result in additional delays or deflections of CAH caribou 
movements, primarily during midsummer. Roads with traffic levels above 15 vehicles per hour have been 
reported to have lower caribou crossing success (Murphy and Curatolo 1987), but a portion of the CAH moves 
through the Kuparuk oil field repeatedly during summer (Prichard, Lawhead et al. 2020) and can select crossing 
areas with lower traffic or periods when vehicles stop to allow caribou crossings. Additional traffic could also 
result in additional vehicle-wildlife collisions, although this is expected to be rare. CAH caribou have been 
reported to use the area within 1 km of roads at a lower density during the mosquito season (Johnson, Golden et 
al. 2020), but they also cross roads frequently during that season (Prichard, Lawhead et al. 2020). 


Construction for the onshore components of Option 3 would result in human activity, machinery, traffic, and 
noise in both summer and winter that could disturb or displace caribou near the construction areas, as described in 
Section 3.12.2.3.2. Because few CAH caribou are present during winter, ice road construction and the associated 
personnel camp would have minimal impacts on that herd but could affect TCH caribou. Summer activities 
onshore for Option 3 would include curve widening activity along the existing Kuparuk road network (Appendix 
D.1, Figure D.4.22, Option 3 Curve Widening), modifying an existing pad where the sealift modules would be 
staged, and moving sealift modules to the existing staging pad. Because these activities would occur on or near 
existing roads and pads in an area that is already industrial, there would be minimal disturbance to CAH caribou. 
Summer construction would not affect TCH caribou because they are farther west near Teshekpuk Lake in 
summer (i.e., not present in the Oliktok Point or Kuparuk area). 


Because of the location of the activity, the lowered level of activity and the shorter ice road length, Option 3 is 
expected to result in less displacement and disturbance than Option 1. Much of the activity associated with Option 
3 is located near current infrastructure and in the range of the CAH, a herd that is not generally present in the area 
during winter or in areas of lower density for the TCH, which will further decrease the impacts on caribou. 
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Table 3.12.4. Effects to Caribou from Module Delivery Options 
Project Effect to Caribou Option 1: Atigaru Point Option 2: Point Lonely MTI Option 3: Colville River 


Component MTI Crossing 
Gravel fill Habitat loss? None None 5.0 acres lost 
onshore Habitat alteration 25.2 acres of dust shadow 
from expanded beyond existing dust shadow 
dust shadow on 
existing road ste 
Pile Disturbance or 9 pipe piles Same as Option | 
installation | displacement from] 200 feet of sheet piles 
noise (winter (685 sheet piles) 
only, offshore 84 dBA at 1,000 feet from the 
noise could be source 
heard onshore) 
Freshwater | Habitat alteration | 103.6 miles of onshore ice 223.4 miles of onshore ice 80.2 miles of onshore ice road 
ice from vegetation road (~73% in the TLSA) road (~89% in the TLSA) (~0% in the TLSA) 
infrastructure | disturbance 859.6 acres of onshore ice 1,756.1 acres of onshore ice |666.6 acres of onshore ice 
roads and ice pads roads and ice pads roads and pads 
Ground Disturbance or 2,306,110 total trips (Year 2 |3,196,450 total trips (Year 2 {535,160 total trips (Year 3 
traffic? displacement through Year 7) through Year 7) through Year 7) 
from noise and _|0 trips per summer 0 trips per summer 0 to 4,590 trips per summer 
human activity | 10,920 to 811,965 trips per 10,920 to 1,106,805 trips per | (up to 1.6 vehicles per hour, 
Injury or mortality | winter or spring, up to winter or spring, up to Year 3 through Year 6) 
from collisions 279.6 vehicles per hour 381.1 vehicles per hour 198,736 trips per winter or 
with vehicles spring (up to 68.4 vehicles 
per hour, Year 5 and Year 7) 
Air traffic? | Disturbance or 326 total fixed-wing trips 326 total fixed-wing trips 70 total fixed-wing trips (Year 
displacement from| (Year 2 through Year 7) (Year 3 through Year 7) 3 through Year 7) 
noise and human_ | Per summer: 0 to/from Per summer: 0 to/from Per summer: 0 to 6 to/from 
activity Alpine; 16 to/from Willow Alpine; 16 to/from Willow Alpine and Kuparuk 
(Year 4); 12 to/from Atigaru | (Year 4); 12 to/from Point Per winter and spring: 5 to 
Point (Year 3, Year 4, and Lonely (Year 3, Year 4, and | 9 to/from Alpine and 
Year 6) Year 6) Kuparuk (Year 5 and Year 7) 
Per winter and spring: 10 to | Per winter and spring: 10 to _| 16 total helicopter trips (Year 
15 to/from Alpine (Year 2); | 15 to/from Alpine (Year 2); | 5 and Year 7), 8 per summer 
3 to 37 to/from Willow; 5 to | 3 to 37 to/from Willow; 13 to} to/from Alpine, 0 per winter 
18 to/from Atigaru Point 18 to/from Point Lonely 
(Year 3, Year 5, and Year 7) | (Year 3, Year 5, and Year 6) 
450 total helicopter trips (Year| 450 total helicopter trips (Year 
2 through Year 7) 2 through Year 7) 
Per summer: 15 to/from Per summer: 15 to/from 
Alpine (Year 2); 16 to Alpine (Year 2); 16 to 
90 to/from Willow (Year 3, 90 to/from Willow (Year 3, 
Year 4, and Year 6) Year 4, and Year 6) 
Per winter and spring: Per winter and spring: 
0 to/from Alpine; 10 to 0 to/from Alpine; 10 to 
50 to/from Willow 78 to/from Willow 
All Total behavioral |NA NA 22.6 acres 
disturbance area* | NA‘ miles to high-density NA‘ miles to high-density 50.3 miles to high-density 
Disturbance or caribou calving caribou calving caribou calving 
displacement: 15.3 miles to high-density 03.6 miles to high-density 50.3 miles to high-density 
closest proximity | caribou post-calving caribou post-calving caribou post-calving 
of summer 13.4 miles to high-density 0.5 mile to high-density 50.4 miles to high-density 
construction caribou mosquito relief caribou mosquito relief caribou mosquito relief 
3.2e miles to high-density 1.7 miles to high-density 35.1 miles to high-density 
caribou oestrid fly relief caribou oestrid fly relief caribou oestrid fly relief 


Note: ~ (approximately); dBA (A-weighted decibels); MTI (module transfer island); NA (not applicable); TLSA (Teshekpuk Lake Special Area). All sound 
levels are detailed in Appendix E.13, Marine Mammals Technical Appendix. Summer is defined as June through September, winter as December through 
March, and spring as April and May. 

* Gravel or areas under pipeline infrastructure would also be used by caribou during insect relief periods. 

> Traffic is detailed in Tables included in Section 5.0, Summary Comparison Tables for Analysis, in Appendix D.1. Air traffic to Atigaru Point would be for 
surveillance and monitoring; flights would not land since there is no airstrip there. 
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© Area is within 2.5 miles of new onshore gravel infrastructure. 

4 Summer construction at either module transfer site would not occur during calving. Option 1 would also store materials at a multi-season ice pad at Atigaru 
Point in the summer (6.1 miles from the high-density caribou calving area), but no activity or traffic would occur on it during the summer. 

© Option 1 MTI would be 1.9 miles to the shore at its closest point, however, the sea ice road to the MT! would be 2.4 miles. 


SVP ay) Oil Spills and Accidental Releases 

The EIS addresses effects from accidental spills. As described in Chapter 4.0, Spill Risk Assessment, the 
likelihood of a large spill during any phase of the Project would be very low. A very small to small spill or leak 
would be probable over the life of the Project (approximately 30 years) and would most likely occur on gravel 
infrastructure, where it would be easier to contain and remediate than a spill on undisturbed tundra. Since caribou 
may use gravel infrastructure during the insect season, effects from spills on gravel may still occur. 


Spills that may originate along pipelines would be expected to be detected and responded to quickly, although 
they would potentially have a larger geographic extent than spills on pads. In the very unlikely event that a 
pipeline spill should occur at a river crossing during high water flow, the geographic extent of the accidental 
release could be larger. A spill could alter mammal habitat, and effects would vary depending on the location and 
size of the spill and the time of year. The spill itself and cleanup activities would disturb and displace mammals 
due to noise and human activity. 


Spills of hydrocarbons and other fluids degrade terrestrial mammal habitats by physically covering vegetation, 
thawing permafrost, and exerting toxic effects on plants and animals. Exposure to and ingestion of contaminants 
(including minor incidents of fouling and oiling) in the North Slope oil fields have occasionally resulted in injury 
and mortality to small numbers of animals (Amstrup, Gardner et al. 1989). 


Seawater spills on nonfrozen tundra would have effects on plants used by caribou for forage that could potentially 
last many years. Saltwater spills can be toxic to many plant species, long lasting, and can cause leaf deterioration 
and deleafing (Simmons 1983). Wetter sites recover more rapidly. Willow species and mountain avens have a 
lower tolerance for salt and are more affected, while grasses and sedges are less affected (Simmons 1983). 


3.12.3 Unavoidable Adverse, Irretrievable, and Irreplaceable, Effects 


Even with LSs, ROPs, and mitigation measures in place, some unavoidable impacts to caribou would occur, 
including direct loss of habitat and disturbance and displacement due to noise, human activity, infrastructure, or 
increased subsistence access. These impacts would be irretrievable throughout the life of the Project 
(approximately 30 years) but would not be irreversible or affect the long-term sustainability of wildlife in the 
analysis area if reclamation of permanent infrastructure occurred. If reclamation of permanent infrastructure did 
not occur, effects would be irreversible. Habitat loss from the CFWR (under Alternatives B, C, and D) and mine 
site would be irreversible because the mine pit and the reservoir would fill with water and would permanently 
change the thermal regime of the underlying soils. 


3.13 Marine Mammals 

The analysis area for onshore activities for marine mammals is the area within 1 mile of onshore construction and 
operation activities and for offshore activities it is the area within 1.5 miles of construction, screeding, and the 
estimated vessel route during construction (Figure 3.13.1). This area represents the maximum distance that 
underwater or airborne noise or vibration could affect marine mammals and their habitats (based on the USFWS 
polar bear den disturbance zone). Because the distance from which polar bears may be attracted to facilities (e.g., 
food, waste) is unknown, it is not used to define the analysis area or quantify potential effects. 


The temporal scale for construction impacts is the duration of construction because most construction impacts are 
related to noise and human activity. The temporal scale for operational impacts is the life of the Project 
(approximately 30 years) or until reclamation is complete. Reclamation of onshore areas can take many years, 
depending on tundra damage. If reclamation of onshore gravel fill did not occur, impacts from that fill would be 
permanent. Marine substrates that would be screeded would return to pre-screeding condition in approximately 
one season. After abandonment of the MTI, the island is expected to be reshaped by waves and ice and resemble a 
natural barrier island within 10 to 20 years (more details in Section 3.8.2.6, Alternative E: Three-Pad Alternative 
[Fourth Pad Deferred]/). 


3.13.1 Affected Environment* 
The analysis area west of the Colville River includes existing oil and gas infrastructure (gravel and ice roads, 
processing facilities, etc.) as part of the Alpine and GMT oil fields and associated daily aircraft traffic. The area 
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east of the Colville River to Kuparuk contains the Kuparuk oil field as well as the Nuna and Oooguruk 
developments. Kuparuk has extensive existing infrastructure (e.g., gravel and ice roads, pipelines, processing 
facilities). The area has existing mine sites, airstrips, reservoirs, a dock (Oliktok Dock), and a seawater treatment 
facility. The Kuparuk oil field experiences more ground and air traffic than developments west of the Colville 
River; ground traffic also travels at higher speeds. 


Existing marine infrastructure in the analysis area occurs at Oliktok Point, where there is a commercial sheet-pile 
dock, shoreline armoring, and a saltwater treatment plant. In addition, Oooguruk Island, a 6-acre constructed 
gravel island with a pipeline to shore, is located near the mouth of the Colville River. Water quality of the marine 
environment is detailed in Section 3.8.1.1.4, Marine Waters. Screeding occurs with seasonal regularity at Oliktok 
Dock prior to barge arrival. There is limited marine infrastructure between this area and the southern end of the 
barge transit route near Dutch Harbor. 


Existing marine vessel traffic occurs throughout the Bering Sea and less frequently in the Beaufort Sea. The main 
port in the action area is Dutch Harbor in the Bering Sea, which has supported moderate year-round vessel traffic 
since the late 1970s and is the current operations center for the Bering Sea and Aleutian Islands commercial 
fishing industry (USACE 2019). Most vessel traffic transits northwest from Dutch Harbor toward Russia and 
Asia. The number of vessels traveling through the Bering Strait to or from Dutch Harbor comprises approximately 
10% of that transiting west (Nuka Research and Planning Group 2016). An average of 393 annual transits 
occurred in the Bering Strait between 2006 and 2015 (Nuka Research and Planning Group 2016), although vessel 
traffic has more than doubled since 2008, and more recent years (2015 and 2016) have seen approximately 458 to 
470 vessel transits per year (Audubon Alaska 2017). Transits are predicted to grow to 2,000 by 2025 under 
moderate growth scenarios (International Council on Clean Transportation 2015). Not all traffic transiting the 
Bering Strait continues to the Beaufort Sea. The areas of the Beaufort with the most vessel use appear to be near 
Utqiagvik, Oliktok Point, and Deadhorse (Audubon Alaska 2017). 


The ambient airborne acoustic environment of the onshore analysis area is described in Section 3.6, Noise. 
Ambient underwater sound levels in the Beaufort Sea range from 77 to 135 dB re | uPa (Greene Jr., Blackwell et 
al. 2008; LGL Alaska Research Associates Inc., Greenridge Sciences et al. 2013), with average ambient 
conditions approximately 120 dB re 1 Pa. The Beaufort Sea has a narrow continental shelf that drops off to the 
north into the Beaufort Sea Plateau, a deep basin with depths of 6,500 to 10,000 feet, allowing for long-range 
propagation of high-amplitude, low-frequency sounds. Oliktok Point is located in the shallow waters of Harrison 
Bay. Generally, underwater sound levels in shallow waters increase with increasing wind speed (Wenz 1962). 
More details on the underwater acoustic environment are in Appendix E.13. 


Climate change is occurring in the ACP, as described in Section 3.2, Climate and Climate Change. Loss of sea ice 
is one of the most pronounced changes for marine mammals and is currently occurring at rates higher than 
predicted; it is projected to continue, possibly resulting in loss of summer sea ice by midcentury (Chapin, Trainor 
et al. 2014). Arctic sea ice is changing in geographic extent, geographic coverage, thickness, age, and timing of 
melt. Analyses of long-term data sets show substantial decreases in both extent and thickness of sea ice cover 
during the past 30 years (Post, Bhatt et al. 2013; Wendler, Moore et al. 2014). The increased frequency with 
which female polar bears in the Southern Beaufort Sea stock (described below) now den on land rather than on 
pack ice has been attributed to reductions in stable old ice, increases in unconsolidated ice, and lengthening melt 
season (Fischbach, Amstrup et al. 2007). Frequency and duration of non-denning polar bears using the terrestrial 
environment has increased and is expected to increase in the future (Patil, Durner et al. 2022; Rode, Douglas et al. 
2022). 


Table 3.13.1 provides a list of species that may be present in or near the analysis area, including species currently 
listed as threatened or endangered under the ESA or protected by the Marine Mammal Protection Act (MMPA). 
Because some species may be encountered only along the barge transit route from Dutch Harbor (Figure 3.13.2), 
Table 3.13.1 notes in which part of the analysis area the species occur and what aspects of the Project may affect 
them. 


Because the majority of impacts to marine mammals would occur from marine or onshore construction or 
operations, the EIS is focused on species that would be affected by those actions (polar bears and seals). Other 
species that would only be affected by the barge transit route are described and analyzed in Appendix E.13. 
Vessel traffic along the barge transit route would have limited effects on marine mammals and occur for a limited 
duration (3 months during the summer for 4 years). 
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3.13.1.1 Species and Habitats Protected by the Endangered Species Act 

Three species protected by the ESA in Table 3.13.1 may occur in the analysis area from Point Lonely to Oliktok 
Point. Other ESA species in Table 3.13.1 may occur along the barge transit route. Polar bears, ringed seals, and 
bearded seals have designated critical habitat in the onshore and marine construction analysis area (Figure 
3.13.1). Steller sea lions, sea otters, humpback whales, and North Pacific right whales have critical habitat that 
may be near or intersect the barge transit route. More information about special status species is found in 
Appendix E.13. 


In 2021, the U.S. 9th Circuit Court of Appeals ruled USFWS did not provide sufficient explanation or evidence to 
determine ESA protections are not warranted for Pacific walrus and required USFWS to further explain why the 
Pacific walrus were delisted or consider relisting the species (Case Number 3:18-cv-00064-SLG). At the time of 
preparation of the EIS, resolution regarding Pacific walrus had not been made. 


BLM is undergoing ESA Section 7 consultation with USFWS and NMFS concurrent with the NEPA process for 
effects to ESA species and their critical habitat. 
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Table 3.13.1. Marine Mammals Known to Occur in the Analysis Area from Point Lonely to Oliktok Point* 
Marine Mammal Common Name Scientific Name Status Occurrence in Analysis Area Part of Analysis to Which 


Group Species is Applicable 
Baleen whales Bowhead whale Balaena mysticetus ESA endangered Chukchi and Beaufort seas Barge transit route 
Baleen whales Blue whale Balaenoptera musculus ESA endangered —IGuit of Alaska, Bering Sea Barge transit route 
Baleen whales Fin whale | Balaenoptera physalus ESA endangered Gulf of Alaska, Bering and Chukchi seas _| Barge transit route 
Baleen whales ey whale Eschrichtius robustus Protected Gulf of Alaska, Bering and Chukchi seas __| Barge transit route 
| Baleen whales Humpback whale _ | Megaptera novaeangliae | ESA endangered and Gulf of Alaska, Bering and Chukchi seas _| Barge transit route 
threatened, critical 
habitat designated 
Baleen whales Minke whale Balaenoptera acutorostrata__|Protected Gulf of Alaska, Bering and Chukchi seas _| Barge transit route =e 
Baleen whales North Pacific right whale | Eubalaena japonica ESA endangered, critical |Gulf of Alaska, Bering and Chukchi seas _| Barge transit route 
habitat designated 
Toothed whales | Baird’s beaked whale Berardius bairdii Protected Gulf of Alaska, Bering Sea Barge transit route 
| Toothed whales _ | Beluga whale _|Delphinapterus leucas Protected Chukchi and Beaufort seas Barge transit route | 
Toothed whales _|Cuvier’s beaked whale Ziphius cavirostris Protected Gulf of Alaska, Bering Sea Barge transit route 
Toothed whales __|Dall’s porpoise Phocoenoides dalli Protected Gulf of Alaska, Bering Sea Barge transit route as 
| Toothed whales [Harbor porpoise Phocoena phocoena Protected [Gulf of Alaska, Bering and Chukchi seas att route 
Toothed whales __| Killer whale ses orca Protected Gulf of Alaska, Bering and Chukchi seas __| Barge transit route 
| Toothed whales __|Pacific white-sided dolphin | Lagenorhynchus obliquidens [Protected Gulf of Alaska, Bering Sea Barge transit route 
Toothed whales _|Sperm whale Physeter macrocephalus ESA endangered [Gulf of Alaska, Bering Sea Barge transit route 
Toothed whales _ | Stejneger’s beaked whale BlNiesopioden stejnegeri Protected Gulf of Alaska, Bering Sea Barge transit route 
Pinnipeds Bearded seal Erignathus barbatus ESA threatened*, critical |Chukchi and Beaufort seas, Oliktok Dock | Barge transit route, marine 
habitat designated area, MTIs construction 
[Pinnipeds Pacific walrus Odobenus rosmarus Protected? Bering and Chukchi seas Barge transit route 
| Pinnipeds Ribbon seal _{Hisinrophacafiscrat Protected Brennen and Beaufort seas Barge transit route 
Pinnipeds Ringed seal Pusa hispida ESA threatened’, critical | Chukchi and Beaufort seas, Oliktok Dock | Barge transit route, marine 
habitat designated area, MTIs, Colville River Delta construction, construction air 
traffic 
Pinnipeds Spotted seal Phoca largha pallas Protected Bering, Chukchi, and Beaufort seas; Barge transit route, marine 
Oliktok Dock area; MTIs; Colville River | construction, construction air 
Delta _|trafitic 
Pinnipeds Steller sea lion Eumetopias jubatus ESA endangered, critical |Gulf of Alaska, Bering Sea Barge transit route 
habitat designated 
Other Northern sea otter Enhydra lutris kenyoni ESA threatened, critical |Bering Sea near Dutch Harbor Barge transit route 
|e habitat designated <a 
Other Polar bear Ursus maritimus ESA threatened, critical | Onshore: nearshore Chukchi and Beaufort | Barge transit route, marine 
habitat designated seas construction, onshore construction 
Note: ESA (Endangered Species Act), Protected (protected under the Marine Mammal Protection Act); MTT (module transfer island). 
‘Critical habitat has been designated by NMFS on April 1, 2022 for ringed seals (87 FR 19232) and bearded seals (87 FR 19180). 


In 2021, USFWS was remanded by the U.S. 9th Circuit Court of Appeals to reconsider listing the Pacific walrus; a determination had not yet been made at the time of preparation of this Environmental Impact Statement. 
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3.13.1.1.1 Polar Bears 

Polar bears in the onshore and marine construction analysis area are the Southern Beaufort Sea stock. Polar bears 
in the barge transit route are in both the Southern Beaufort Sea and Chukchi Sea stocks; they spend a majority of 
the year near the coast and move further offshore to pack ice during the summer (Durner, Amstrup et al. 2004). 
Frequency and duration of non-denning polar bears using the terrestrial environment has increased and is 
expected to increase in the future (Patil, Durner et al. 2022; Rode, Douglas et al. 2022). They use terrestrial 
habitat for maternity denning, scavenging, resting, and travel between marine habitats (Regehr, Hunter et al. 
2010). Potential terrestrial denning habitat is defined as a topographic feature at least 4.3 feet in height and having 
at least an 8-degree slope, which provides conditions for drifting snow (Durner, Simac et al. 2013). There are 
approximately 3,126.6 acres of mapped potential terrestrial denning habitat in the analysis area (Figure 3.13.1). 
(Some parts of the southeast analysis area are not mapped for potential terrestrial denning habitat.) The nearest 
known polar bear maternal dens are approximately 3 miles from proposed gravel and ice infrastructure (in this 
case, the HDD pads) for all action alternatives and less than 0.1 mile from the proposed ice road for module 
delivery options 1 and 2, although this is not necessarily indicative that polar bears would den in the same area 
(Durner, Fischbach et al. 2010; USGS unpublished data) (see Section 3.13.2.3.2.2, Coastal and Marine 
Disturbance or Displacement). 


On the North Slope, polar bears typically use areas close to the coast, as is evidenced by the designation of 
terrestrial denning habitat critical habitat within 5 miles of the coast. Between Utqiagvik and the Kavik River 
(east of Prudhoe Bay), 95% of dens occupied by radio-collared bears were located within 5 miles of the coast 
(Durner, Douglas et al. 2009); historical reports of dens found by other methods demonstrate that some females 
den farther inland (Durner, Fischbach et al. 2010; Seaman 1981). Patil, Durner et al. (2022) found that radio- 
collared denning polar bear locations were clustered within 6.2 to 9.3 miles (10 to 15 km) from the coast. Polar 
bear observations documented from existing CPAI operations on the North Slope from 1993 through 2019 are 
shown in Figure 3.13.3. The figure shows that 90% of observations were 7.7 miles from the coast and 95% of 
observations were 9.6 miles from the coast. Information on polar bear population is in Appendix E.13. 


3.13.1.1.2 Bearded and Ringed Seals* 
Bearded seals in Alaska are of the Pacific subspecies and members of the Beringia distinct population segment; 


they are listed as threatened. In 2021, NMFS proposed critical habitat for the species in waters of the Bering, 
Chukchi, and Beaufort seas (86 FR 1433) off the coast of Alaska. Critical habitat was designated on April 1, 2022 
(87 FR 19180). They may be present in the analysis area throughout the year in areas of shallow water (less than 
650 feet) that are at least seasonally ice covered (Cameron, Bengtson et al. 2010). 


eee ae aan gt ta aro 


_ NMFS designated critical habitat off the Alaska coast for the bearded seal Beringia distinct population segment in _ 
_ waters of the Bering, Chukchi, and Beaufort seas on April 1, 2022 (87 FR 19232). Bearded seal critical habitat 
_ includes marine waters within the Bering, Chukchi, and Beaufort seas, extending from the shoreward boundary to | 
_ an offshore limit with a maximum water depth of 656 feet (200 meters) within the U.S. exclusive economic zone. | 
_ The shoreward boundary follows the 65-feet (20-meter) isobath (relative to mean lower low water [MLLW]) 

_ westward from the eastern limit of the U.S. exclusive economic zone in the Beaufort Sea and continuing into the 

_ northern Chukchi Sea to its intersection with latitude 70°36’ North, south of Wainwright; then follows the 32.8- 

_ feet (10-meter) isobath (relative to MLLW) to its intersection with latitude 65°35’ North, near Cape Prince of 

_ Wales; then follows the 16.4-feet (5-meter) isobath (relative to MLLW) to its intersection with longitude 164°46' 

_ West, near the mouth of the Kolovinerak River in the Bering Sea, except at Port Clarence Bay where the 

_ shoreward boundary is defined as a continuous line across the entrance. 


Be Physical and biological features identified as essential to the conservation of the bearded seal and mace to 


“1. Sea ice habitat suitable for ‘whelping and nursing, “which is Sesrcde as areas with waters 656 el (200 

meters) or less in-depth containing pack ice of at least 25% concentration and providing bearded seals 

access to those waters from the ice. 

2. Sea ice habitat suitable as a platform for molting, which is defined as areas with waters 656 feet (200 

meters) or less in-depth containing pack ice of at least 15% concentration and providing bearded seals 
access to those waters from the ice. 
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3. Access to primary prey resources to support bearded seals which are found in waters 656 feet (200 
meters) or less in depth containing benthic organisms, including epifaunal and infaunal invertebrates, and | 
demersal fishes. 


Ringed seals are listed as threatened. In 2021, NMFS proposed critical habitat for ringed seal in waters of the 
Bering, Chukchi, and Beaufort seas (86 FR 1452) off the coast of Alaska. Critical habitat was designated on April 
1, 2022 (87 FR 19232). They are likely to be present in the analysis area in waters between 15 to 115 feet deep 
(Frost, Lowry et al. 2000) and near bottom-fast ice where they can overwinter (Kelly, Badajos et al. 2010). 
Ringed seals are frequently observed in Harrison Bay and in waters adjacent to the CRD and Oliktok Point 
(Brandon, Thomas et al. 2011; Green and Negri 2005, 2006; Green, Hashagen et al. 2007; Hauser, Moulton et al. 
2008). 


) ee ER 


_ NMFS designated critical habitat off the Alaska coast for the ringed seal Arctic subspecies in waters of the 

_ Bering, Chukchi, and Beaufort seas on April 1, 2022 (87 FR 19232). Ringed seal critical habitat generally 

_ includes marine waters within the Bering, Chukchi, and Beaufort seas, extending from the nearshore boundary, 
_ defined by a 9.8-feet (3-meter) isobath relative to MLLW, to varying offshore limits within the U.S. exclusive 

_ economic zone. The easternmost coastal boundary is along the Alaska-Canada border, and the southernmost 

_ coastal boundary is near Cape Romanzof. 


: The features identified as essential to the conservation of the ringed seals and used to determine the extent of 
Buneeds seal Critical Habitat in the Bering, Chukchi, and Beaufort seas include: 


ele Snow-covered sea-ice habitat suitable for the formation and maintenance of subnivean birth lairs used for _ 
sheltering pups during whelping and nursing, which is defined as waters 9.8 feet (3 meters) or more in 
depth (relative to MLLW) containing areas of seasonal landfast (shorefast) ice or dense, stable pack ice, 
that have undergone deformation and contain snowdrifts of sufficient depth to form and maintain birth 
lairs (typically at least 1.8 feet [54 centimeters] deep). 
2. Sea-ice habitat suitable as a platform for basking and molting, which is defined as areas containing sea ice 
of 15% or more concentration in waters 9.8 feet (3 meters) or more in depth (relative to MLLW). | 
3. Access to primary prey resources to support Arctic ringed seals, which are defined to be small, often 
schooling fishes, in particular Arctic cod, saffron cod, and rainbow smelt; and small crustaceans, in 
particular, shrimps and amphipods. 


3.13.1.2 Other Species 


3.13.1.2.1 Spotted Seals 


Spotted seals may be seasonally present in the analysis area along the coast of Harrison Bay and in the CRD 
(BLM 2012c) during winter and spring near sea ice (Quakenbush 1988), using terrestrial haulouts on mud, sand, 
or gravel beaches, and on sea ice in the spring where water depth does not exceed 650 feet (Muto, Helker et al. 
2018). Spotted seals are frequently observed in Harrison Bay and in waters adjacent to the CRD and Oliktok Point 
(Brandon, Thomas et al. 2011; Hauser, Moulton et al. 2008; Tetra Tech EC Inc. 2005, 2006, 2007). Numerous 
haulout sites have been identified in the CRD (USACE 2018, Figure 3.11-4). During winter and spring, this 
species is strongly associated with the presence of sea ice (Quakenbush 1988). 


3.13.1.3 Protected Species Compliance 

In 2013, BLM adopted its ROD for the IAP/EIS for the NPR-A (BLM 2013). The IAP/EIS ROD 2!located lands 
available and unavailable for oil and gas leasing, exploration, and development and included best management 
practices (i.e., ROPs) and LSs that minimized impacts of these activities. The IAP/EIS (BLM 2012c) and the 
accompanying ROD (BLM 2013) include a development scenario, for which NMFS concurred (NMFS 2012) 
with BLM’s determination that the development scenario in the IAP/EIS may affect but was not likely to 
adversely affect whale and seal species. USFWS also issued a Biological Opinion (BO) concluding that the 
development scenario in the IAP/EIS was not likely to jeopardize the continued existence of the Alaska breeding 
population of Steller’s eider, spectacled eider, or polar bear (USFWS 2013). The BO also concluded that the 
action was not likely to destroy or adversely modify critical habitat. 


Additional consultations were conducted for the issuance of Incidental Take Regulations (ITRs) for the nonlethal 
unintentional take of small numbers of polar bears and Pacific walrus incidental to other oil and gas activities. 
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Under the MMPA of 1972, as amended and reauthorized (PL 92-522 and 103-238; 16 USC 1361—1423h), ITRs 
are the primary means for regulating oil and gas activities that have the potential to impact polar bears and walrus. 
The current ITRs covering oil and gas activities on the North Slope were issued for a 5-year period beginning in 
August 2021 and ending on August 5, 2026 (86 FR 42982). 


Each permitted project within the NPR-A must undergo its own NEPA analysis and ESA consultation. The 
Willow MDP Project is such a project. 


The Project would use Mine Site C, which has previously been permitted and for which USFWS concurred the 
mine expansion is not likely to adversely affect or jeopardize the continued existence of ESA species (USFWS 
2015c). That concurrence is conditioned on the proponent of that project (in this case, USACE) following the 
project plans and minimization measures as outlined in the BO. Therefore, Mine Site C is not included in the 
Willow ESA consultation. 


The Project would also use Mine Site E, which has previously been permitted and for which USFWS concurred 
the mine expansion is not likely to adversely affect or jeopardize the continued existence of ESA species (USFWS 
2019, 2020b). Similarly, that concurrence is conditioned on the proponent of that project (in this case, USACE) 
following the project plans, reasonable and prudent measures, and terms and conditions as outlined in the BO. 
Therefore, Mine Site E is not included in the Willow ESA consultation. 


3.13.2 Environmental Consequences 


3.13.2.1 Avoidance, Minimization, and Mitigation 


_3.13.2.1.1 Applicable Lease Stipulations and Required OF 
Table 3.13.2 summarizes existing NPR-A IAP LSs and ROPs that would apply to Project actions on BLM- 

_ managed lands and are intended to mitigate impacts to marine mammals from development activity. The LSsand | 
_ ROPs would reduce impacts to marine habitat, subsistence hunting areas, and the environment associated with the 
_ construction, drilling, and operation of oil and gas facilities. In 2021, BLM was directed to reevaluate the 2020 

_ NPR-A IAP. The NPR-A IAP reevaluation resulted in the issuance of anew NPR-A IAP ROD that selected an 


| alternative nearly identical to the 2013 NPR-A IAP ROD. Full text of the requirements is provided in BLM 


erating Procedures* 


Table 3.13.2. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Marine Mammals* 
LS or |Description or Objective Requirement/Standard 


ROP |Protect the health and safety of oil and | Areas of operation shall be left clean of all debris. 
gas field workers and the general public 
by disposing of solid waste and garbage 
in accordance with applicable federal, 
State, and local law and regulations. 
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Ss 


Requirement/Standard 


LS or | Description or Objective 

ROP 

ROP |Minimize impacts on the environment 

A-2 __|from non-hazardous and hazardous 
waste generation. Encourage continuous 
environmental improvement. Protect the 
health and safety of oil field workers 
and the general public. Avoid human- 
caused changes in predator populations. 

ROP |Minimize pollution through effective 

A-3 _ |hazardous-materials contingency 
planning. 

ROP |Minimize the impact of contaminants 

A-4 __|on fish, wildlife, and the environment, 


including wetlands, marshes, and 
marine waters, as a result of fuel, crude 
oil, and other liquid chemical spills. 
Protect subsistence resources and 
subsistence activities. Protect public 
health and safety. 


a 


Lessees/permittees shall prepare and implement a comprehensive waste 
management plan for all phases of exploration and development, including 
seismic activities. The plan shall be submitted to the AO for approval, as part 
of a plan of operations or other similar permit application. 

Waste generation shall be addressed in the following order of priority: 1) 
prevention and reduction, 2) recycling, 3) treatment, and 4) disposal. The plan 
shall consider the following requirements: 

a. The plan shall identify precautions that are to be taken to avoid attracting 
wildlife to food and garbage. 

b. Requirements prohibit the burial of garbage. Users shall have a written 
procedure to ensure that the handling and disposal of putrescible waste will 
be accomplished in a manner that prevents the attraction of wildlife. All 
putrescible waste shall be incinerated, backhauled, or composted in a 
manner approved by the AO. All solid waste, including incinerator ash, 
shall be disposed of in an approved waste-disposal facility. The burial of 
human waste is prohibited. 

c. BLM requires all pumpable solid, liquid, and sludge waste be disposed of 
by injection in accordance with EPA, DEC, and AOGCC regulations and 
procedures. 

d. BLM prohibits wastewater discharges or disposal of domestic wastewater 
into bodies of water, including wetlands, unless authorized by a National 
Pollutant Discharge Elimination System or State permit. 

A hazardous materials emergency contingency plan shall be prepared before 

transportation, storage, or use of fuel or hazardous substances. The plan shall 

include a set of procedures to ensure prompt response, notification, and 
cleanup in the event of a hazardous substance spill or threat of a release. The 
plan shall include a list of resources available for response. In addition, 
contingency plans shall include requirements to: 

a. Provide refresher spill-response training to NSB and local community 
spill-response teams on a yearly basis. 

b. Plan and conduct a major spill-response drill annually. 

c. Develop spill prevention and response contingency plans and participate in 
the North Slope Subarea Contingency Plan [superseded by the Alaska 
Inland Area Contingency Plan] for Oil and Hazardous Substances 
Discharges/Releases for the NPR-A operating area. 

Before initiating any oil and gas or related activity or operation, develop a 
comprehensive spill prevention, control, and countermeasure plan per 40 
CFR 112. The plan shall consider the following requirements: 

a. Sufficient oil-spill-cleanup materials shall be stored at all fueling points 

and vehicle-maintenance areas and shall be carried by crews on all 
overland moves. 

Fuel and other petroleum products and other liquid chemicals shall be 
stored in proper containers at approved locations. Fuel, petroleum 
products, and other liquid chemicals that in total exceed 1,320 gallons shall 
be stored within an impermeable lined and diked area or within approved 
alternate storage containers. Within 500 feet of waterbodies, fuel 
containers are to be stored within appropriate containment. 

c. Liner material shall be compatible with the stored product and capable of 
remaining impermeable during typical weather extremes expected 
throughout the storage period. 

. Permanent fueling stations shall be lined or have impermeable protection. 

e. All fuel containers shall be marked with the responsible party's name, 
product type, and year filled or purchased. 

f. Notice of any reportable spill (as required by 40 CFR 300.125 and 18 
AAC 75.300) shall be given to the authorized officer as soon as possible, 
but no later than 24 hours after occurrence. 

. All oil pans (i.e., “duck ponds”) shall be marked with the responsible 
party’s name. 


b. 
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LS or |Description or Objective 


Minimize the impact of contaminants 
from refueling operations on fish, 
wildlife, and the environment. 


Minimize the impacts to the 
environment of disposal of produced 
fluids recovered during the development 
phase on fish, wildlife, and the 
environment. 

Minimize conflicts resulting from 
interaction between humans and bears 
during oil and gas activities. 


ROP |Reduce air quality impacts. 


Requirement/Standard 


Refueling of equipment within 500 feet of the active floodplain of any 
waterbody is prohibited. Fuel storage stations shall be located at least 500 
feet from any waterbody with the exception that small caches (up to 210 
gallons) for motorboats, float planes, ski planes, and small equipment. 
Discharge of produced water in upland areas and marine waters is 
prohibited. 


Lessees will prepare and implement bear-interaction plans to minimize 

conflicts between bears and humans. These plans shall include measures to: 

a. Minimize attraction of bears to the drill sites. 

b. Organize layout of buildings and work sites to minimize human-bear 

interactions. 

c. Warn personnel of bears near or on work sites and identify proper 
procedures to be followed. 

. Establish procedures, if authorized, to discourage bears from approaching 
the work site. 

e. Provide contingencies in the event bears do not leave the site or cannot be 

discouraged by authorized personnel. 

Discuss proper storage and disposal of materials that may be toxic to bears. 

Provide a systematic record of bears on the work site and in the immediate 

area. 


f. 
g. 


All operations (vehicles and equipment) that burn diesel fuels must use 


__|“ultra-low sulfur” diesel as defined by the EPA. 
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LS or |Description or Objective 
ROP 


Requirement/Standard 


ROP [Prevent unnecessary or undue 
A-10  |degradation of the lands and protect 
health. 


This measure includes the following elements: 
a. 


. BLM may require monitoring for the life of the project, depending on the 


. For an application to develop a potential substantial air pollutant emission 


. For an application to develop a potential substantial air pollutant emission 


. For an application to develop a potential substantial air pollutant emission 


. BLM may require air quality mitigation measures and strategies within its 


. Ifambient air monitoring indicates project-related emissions are causing or 


h. 


|__ to the NSB and to local communities and tribes. 


BLM may require a project proponent to provide a minimum of one year 
of baseline ambient air monitoring data for any pollutants of concern. If 
BLM determines baseline monitoring is required, this pre-analysis data 
must meet DEC and EPA air monitoring standards and cover the year prior 
to the submittal. : 


potential air emissions’ magnitude, proximity to a federal Class I area, 
Class II area, or population center, proximity to a non-attainment or 
maintenance area, meteorological or geographic conditions, existing air 
quality conditions, existing area development, or issues identified during 
the project’s NEPA analysis. 


source, the proponent shall prepare an emissions inventory that includes 
quantified emissions of regulated air pollutants from all direct and indirect 
sources related to the proposed project. 


source, BLM may require the proponent to provide an emissions reduction 
plan. 


source, the AO may require air quality modeling analyzing the project’s 
direct, indirect or cumulative impacts to air quality. The modeling shall 
compare predicted impacts to all applicable local, State, and federal air 
quality standards and increments, as well as other scientifically defensible 
significance thresholds. 


authority, in addition to regulatory requirements and proponent committed 
emission reduction measures. 


contributing to impacts that would cause undue degradation, exceedances 
of NAAQS, or fail to protect health, the AO may require changes to reduce 
emissions. 

Publicly available reports on air quality baseline monitoring, emissions 
inventory, and modeling results shall be provided by the project proponent 
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a Protect grizzly bear, polar bear, and 


marine mammal denning and/or birthing 
locations. 
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Requirement/Standard 


a. Grizzly bear dens: Cross-country use of vehicles, equipment, and oil and 
gas activity is prohibited within 0.5 mile of occupied grizzly bear dens, 
unless protective measures are approved by BLM. 

b. Polar bear dens: Cross-country use of vehicles, equipment, and oil and gas 
activity is prohibited within 1 mile of known or observed polar bear dens, 
unless alternative protective measures are approved by BLM. 

c. To limit disturbance around known polar bear dens, implement the 
following: 

1. Onshore activities in known or suspected polar bear denning habitat 
during the denning season (approximately November to April) 
must make efforts to locate occupied polar bear dens. All observed 
or suspected polar bear dens must be reported to USFWS prior to 
the initiation of activities. 

2. Permittees must observe a |-mile operational exclusion zone 
around all known polar bear dens during the denning season (or 
until the female and cubs leave the areas). Should previously 
unknown occupied dens be discovered, work must cease and 
USFWS must be contacted for guidance. Potential actions may 
range from cessation or modification of work to conducting 
additional monitoring. 

3. Use the den habitat map developed by USGS. 

4. Restrict activity timing to limit disturbance around dens. 

d. To limit disturbance of activities to seal lairs in the nearshore area (< 9.8- 
foot water depth): 

1. Prior to the initiation of winter seismic surveys on marine ice, the 
permittee will conduct a sound source verification test approved by 
BLM and NMFS. 

2. For all activities: 

i. Maintain airborne sound levels of equipment below 100 dB 
re 20 pPa at 66 feet. 

ii. On-ice operations after May 1 will employ a full-time 
protected species observer on vehicles to ensure that all 
basking seals are avoided by vehicles by at least 500 feet and 
will ensure that all equipment with airborne noise levels are 
operating at distances from observed seals that allow for the 
attenuation of noise to levels below 100 decibels. 

iii. Sea ice trails must not be greater than 12 feet wide. 
iv. No unnecessary equipment or operations will be placed or 


Protect stream banks, minimize 
compaction of soils, and minimize the 
breakage, abrasion, compaction, or 
displacement of vegetation. 


used on sea ice. 

a. Ground operations shall be allowed only when frost and snow cover oe 
sufficient to protect the tundra. Ground operations shall cease when the 
spring snowmelt begins (approximately May 15); the exact dates will be 
determined by the AO. 

. Low-ground-pressure vehicles shall be used for on-the-ground activities 
off ice roads or pads. 

. Bulldozing of tundra mat and vegetation, trails, or seismic lines is 
prohibited. 

d. To reduce the possibility of ruts, vehicles shall avoid using the same trails 
for multiple trips unless necessitated by serious safety or superseding 
environmental concern. 

e. The location of ice roads shall be designed and located to minimize 
compaction of soils and the breakage, abrasion, compaction, or 
displacement of vegetation. Offsets may be required to avoid using the 
same route or track in the subsequent year. 

f. Motorized ground-vehicle use within the Colville River Special Area 
associated with overland moves, seismic work, and any similar use of 
heavy equipment shall be minimized within an area that extends | mile 


(or 


fo) 


— 


west or northwest of the bluffs of the Colville River. 
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ROP |Provide information to be used in 
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Description or Objective 


Maintain natural spring runoff patterns 
and fish passage, avoid flooding, 
prevent streambed sedimentation and 
scour, protect water quality, and protect 
stream banks. 

Maintain free passage of marine and 
anadromous fish and protect subsistence 
use and access to subsistence hunting 
and fishing. 
Minimize impacts of the development 
footprint. 


otential reductions in the use of aircraft to support oil and gas operations. 
ROP |Use ecological mapping as a tool to An ecological land classification map of the development area shall be 
E-12_ |assess wildlife habitat before developed before approval of facility construction. The map will integrate 


development of permanent facilities to 
conserve important habitat types during 


—— 


Requirement/Standard 


Crossing of waterway courses shall be made using a low-angle approach. 
Crossings that are reinforced with additional snow or ice (“bridges”) shall 
be removed, breached, or slotted before spring breakup. Ramps and 

bridges shall be substantially free of soil and debris. 


Linear infrastructure that connects to the shoreline (e.g., causeways, docks) 

is prohibited in river mouths or deltas. Artificial gravel islands and 

permanent bottom-founded structures are prohibited in river mouths or 

active stream channels on river deltas. 

Facilities shall be designed and located to minimize the development 

footprint. Issues and methods to be considered include: 

a. Use of maximum extended-reach drilling for production drilling. 

b. Sharing facilities with existing development. 

c. Collocation of all oil and gas facilities, except airstrips, docks, and 
seawater-treatment plants, with drill pads. 

d. Integration of airstrips with roads. 

e. Use of gravel-reduction technologies (e.g., insulated or pile-supported 
pads). 

f. Coordination of facilities with infrastructure in support of offshore 
development. 


Note: Where aircraft traffic is a concern, consideration shall be given to 
balancing gravel pad size and available supply storage capacity with 


geomorphology, surface form, and vegetation at a scale, level of 
resolution, and level of positional accuracy adequate for detailed analysis 
of development alternatives. 


monitoring and assessing wildlife 
movements during and after 
construction. 


GIS-compatible shape-files of all new infrastructure construction shall be 
provided to the AO. Infrastructure includes all gravel roads and pads, 


powerlines. 


facilities built on pads, pipelines and independently constructed 


eget! 
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ROP 
F-1 


Minimize the effects of low-flying 
aircraft on wildlife, subsistence 
activities, and local communities. 
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Requirement/Standard 


The lessee shall ensure that aircraft used for permitted activities maintain 
altitudes according to the following guidelines (Note: This ROP is not 
intended to restrict flights necessary to survey wildlife. Flights necessary to 
gain this information will be restricted to the minimum.): 

a. Aircraft shall maintain an altitude of at least 1,500 feet aboveground level 
when within 0.5 mile of cliffs identified as raptor nesting sites from April 
15 through August 15. 

b. Aircraft shall maintain an altitude of at least 1,000 feet above ground level 
over caribou winter ranges from December | through May 1. 

c. Land user shall submit an aircraft use plan as part of an oil and gas 
development proposal. The plan shall address strategies to minimize 
impacts to subsistence hunting and associated activities. 

d. Proposed aircraft use plans should be reviewed by appropriate federal, 
State, and borough agencies. Adjustments, including suspension of all 
flights, may be required by the AO if resulting disturbance is determined to 
be unacceptable. 

e. The number of takeoffs and landings to support oil and gas operations with 
necessary materials and supplies should be limited to the maximum extent 
possible. 

f. Use of aircraft, especially rotary wing aircraft, near known subsistence 
camps and cabins or during sensitive subsistence hunting periods (spring 
goose hunting and fall caribou and moose hunting) should be kept to a 
minimum. 

g. Aircraft used for permitted activities shall maintain an altitude of at least 
2,000 feet above ground level over the Teshekpuk Lake Caribou Habitat 
Area from May 20 through August 20. Aircraft use by oil and gas lessees 
in the Goose Molting Area should be minimized from May 20 through 
August 20. 

h. Aircraft used for permitted activities shall maintain an altitude of at least 
2,000 feet above ground level over the Utukok River Uplands Special Area 
from May 20 through August 20. 

i. Hazing of wildlife by aircraft is prohibited. Pursuit of running wildlife is 
hazing. 

j. Fixed-wing aircraft used as part of a BLM-authorized activity along the 
coast shall maintain minimum altitude of 2,000 feet when within a 0.5 mile 
of walrus haulouts. Helicopters used as part of a BLM-authorized activity 
along the coast shall maintain minimum altitude of 3,000 feet and a 1.0- 
mile buffer from walrus haulouts. 

k. Aircraft used as part of a BLM-authorized activity along the coast and 
shore fast ice zone shall maintain minimum altitude of 3,000 feet when 
within 1.0 mile of all listed marine mammal species. 


LS G- 


ROP 


bic 


was ls 


Ensure long-term reclamation of land to 


its previous condition and use. 


Prior to final abandonment, land used for oil and gas infrastructure shall be 
reclaimed to ensure eventual restoration of ecosystem function. The 
leaseholder shall develop and implement an abandonment and reclamation 
plan approved by BLM. The plan shall describe short-term stability, visual, 
hydrological, and productivity objectives and steps to be taken to ensure 
eventual ecosystem restoration to the land’s previous hydrological, 


Minimize impacts to sport hunting 
trapping species and to subsistence 
harvest of those animals. 


vegetative, and habitat condition. 


and 


Hunting and trapping by lessee's/permittee’s employees, agents, and 
contractors are prohibited when persons are on “work status.” Work status 
is defined as the period during which an individual is under the control and 
supervision of an employer. Work status is terminated when the 
individual’s shift ends and he/she returns to a public airport or community 
(e.g., Fairbanks, Utqiagvik, Nuiqsut, or Deadhorse). Use of 
lessee/permittee facilities, equipment, or transport for personal access or 


laid in hunting and trapping is prohibited. eal 
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[LS or |Description or Objective Requirement/Standard ‘| 

[ROP | 

J Endangered Species Act — Section 7 |The lease areas may now or hereafter contain plants,, animals, or their 
consultation process habitats determined to be threatened, endangered, or to have some other 


special status. BLM may recommend modifications to exploration and 
development proposals to further its conservation and management 
objective to avoid BLM-approved activities that will contribute to the need 
to list such a species or their habitat. BLM may require modifications to or 
disapprove a proposed activity that is likely to adversely affect a proposed 
or listed endangered species, threatened species, or critical habitat. BLM 
will not approve any activity that may affect any such species or critical 
habitat until it completes its obligations under applicable requirements of 
the Endangered Species Act as amended (16 USC 531 et seq.), including 


{completion of any required procedure for conference or consultation. | 
LS K- [River Setbacks River Setbacks 
1 Minimize the disruption of natural flow | Permanent oil and gas facilities, including gravel pads, roads, and pipelines, 


patterns and changes to water quality; the | are prohibited in the streambed and adjacent to the rivers listed below. On a 
disruption of natural functions resulting _ | case-by case basis, essential pipeline and road crossings will be permitted 
from the loss or change to vegetative and | through setback areas. 

physical characteristics of floodplain and |a. Colville River: A 2-mile setback from the boundary of NPR-A where the 


riparian areas; the loss of spawning, river determines the boundary along the Colville where BLM manages 
rearing or over-wintering habitat for fish; both sides of the river up through T5S, R30W, U.M. Above that point to 
the loss of cultural and paleontological the juncture of Thunder and Storm creeks, the setback is 0.5 mile. 
resources; the loss of raptor habitat; b. Fish Creek: A 3-mile setback from the creek downstream from the eastern 
impacts to subsistence cabin and edge of Section 31, T11N, RIE., U.M. and a 0.5-mile setback farther 
campsites; the disruption of subsistence upstream. 
activities; and impacts to scenic and other |c. Judy (Kayyaaq) Creek: A 0.5-mile setback. 
resource values. d. Ublutuoch (Tinmiagsiugvik) River: a 0.5-mile setback. 
LS K- [Coastal Area Setbacks la. Drill pads and central processing facilities would not be allowed in coastal 
2) waters or on islands between the northern boundary of the NPR-A and the 


Protect coastal waters and their value as 
fish and wildlife habitat (including, but 
not limited to, that for waterfowl, 
shorebirds, and marine mammals) , 
minimize hindrance or alteration of 
caribou movement within caribou 
coastal insect-relief areas; protect the 
summer and winter shoreline habitat for 
polar bears, and the summer shoreline 
habitat for walrus and seals; prevent 
loss of important bird habitat and 
alteration or disturbance of shoreline 
marshes; and prevent impacts to 
subsistence resources and activities. 


mainland, or in inland areas within 1 mile of the coast. Other facilities 
necessary for oil and gas production within NPR-A that necessarily must 
be within this area (e.g., barge landing, seawater treatment plant, or spill 
response staging and storage areas) would not be precluded. 
Lessees/permittees shall consider the practicality of locating facilities that 
necessarily must be within this area at previously occupied sites such as 
various Husky/USGS drill sites and Distant Early Warning-Line sites. 
Before conducting open water activities, the lessee shall consult with the 
Alaska Eskimo Whaling Commission, NSB, and local whaling captains’ 
associations to minimize impacts to subsistence whaling activities. 

b. Marine vessels used as part of a BLM-authorized activity shall maintain a 
1-mile buffer from the shore when transiting past an aggregation of seals, 
Steller’s sea lions, or walruses using a terrestrial haulout. Marine vessels 
shall not conduct ballast transfers or discharge any matter into the marine 
environment within 3 miles of the coast, except when necessary for the 
safe operation of the vessel. 

ROP. |Minimize disturbance and hindrance of |Chasing wildlife with ground vehicles is prohibited. Particular attention __ | 

M-1 _ |wildlife, or alteration of wildlife will be given to avoid disturbing caribou. 


movements through the NPR-A. ial 

Source: BLM 2022. 

Note: Pa (micropascal); AO (authorized officer); AOGCC (Alaska Oil and Gas Conservation Commission); BLM (Bureau of Land Management); dB 
(decibels); DEC (Alaska Department of Environmental C onservation); EPA (U.S. Environmental Protection Agency); LS (lease stipulation); NPR-A (National 
Petroleum Reserve in Alaska); NSB (North Slope Borough); ROP (required operating procedure); USFWS (U.S. Fish and Wildlife Service); USGS (U.S. 
Geological Survey). 


All action alternatives would require exceptions from existing LSs and ROPs, as detailed in Table D.4.9 in 
Appendix D.1, Alternatives Development. When exceptions are granted, they typically are specific to stated 
Project actions or locations and are not granted for all Project actions. Exceptions that would affect marine 
mammals would include LSs K-1 and K-5. All action alternatives include road and pipeline crossings of fish- 
bearing waterbodies (including one or more of the waterbodies protected in LS K-1) (Figure 3.10.2). As a result, 
it is not possible in all instances to avoid encroachment within 500 feet of every waterbody. All action alternatives 
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would intake and discharge ballast water to ground barges at Oliktok Dock and the barge lightering area; Options 
1 and 2 would intake and discharge ballast water at the MTIs and the lightering areas. These ballast water 
exchanges would occur within 3 miles of the coastline (see LS K-5), but intake and discharge would occur in the 
same location and ballast water would not be transported. 


An exception would be needed for ROP C-1; the sea ice roads for module delivery options 1 (Atigaru Point MTT) 
and 2 (Point Lonely MTI) would be greater than 12 feet wide to support module transfer. 


3.13.2.1.2 Other Required Measures* 
The current Beaufort Sea ITRs (86 FR 42982) for polar bears describe mitigation, monitoring, and reporting 


requirements for oil and gas operators in the central Beaufort Sea and have been important in mitigating impacts 
to polar bears from oil and gas activities. Measures applicable to the Project are described in Appendix E.13, 
Section 1.4, Required Measures to Avoid and Minimize Effects to Marine Mammals. These measures include all 
mitigation measures typically required to be implemented in accordance with MMPA authorization for incidental 
take of marine mammals and take by deterrence of polar bears. These measures would be required for the life of 
the Project (approximately 30 years). Implementation of these measures does not depend on future MMPA 
authorizations; implementation of these measures would occur regardless of future authorizations. Should future 
authorizations require additional mitigation, those would also be implemented but are not used in this analysis. 


3.13.2.1.3 Proponent’s Design Measures to Avoid and Minimize Effects 
CPAI’s design features to avoid or minimize impacts are listed in Table I.1.2 in Appendix I.1, Avoidance, 


Minimization, and Mitigation. Measures in CPAI’s 2018 Wildlife Avoidance and Interaction Plan (CPAI 2021) 
include adequate lighting; installation of safety gates, fences, and cages for workers, as well as skirting of elevated 
buildings; careful waste handling and snow management; chain-of-command procedures to coordinate responses 
to bear sightings; and employee education and training programs (USFWS 2006). All program-related activities 
would be conducted to minimize the attractiveness of work and facility sites to polar bears and to prevent access 
to food, garbage, putrescible waste, and other potentially edible or harmful materials. Staff would receive training 
in North Slope wildlife awareness, and all polar bear sightings would be reported immediately to safety personnel. 


3.13.2.1.4 Additional Polar Bear Avoidance, Minimization, and Mitigation* __ 


A ET 


North Slope oil and gas operators have worked over several decades with USFWS to create and implement a_ a 
deterrence (i.e., hazing) program to defuse situations in which polar bears or humans might be harmed. While 
polar bear responses to hazing can include biologically significant reactions (e.g., running away), those reactions 
are short term and far less impactful than the more aggressive measures required if human-bear conflicts are left 
unmitigated. As intended, hazing or deterrence reduces the chance of injury to polar bears or people by preventing | 
serious conflicts and severe consequences. 


Data presented by USFWS in the last 2 Beaufort Sea ITRs (81 FR 52276, 86 FR 42982) show that annual 
sightings of polar bears by the oil and gas industry for the period 2010-2014 averaged 382 bears per year, while 
204 bears per year were observed between 2014 and 2018. During this same time period, industry projects and 
activity have gradually expanded their areas of operations and increased the opportunities for workers to spot 
polar bears. While the concept of more bears on shore leading to more human interactions may seem logical, the 
most recent USFWS data do not support the notion. 


Nonetheless, it can be assumed that some polar bears may need to be hazed to protect bears and humans. The oil 
_ and gas industry continues to refine their approach to hazing and prefers to implement other proactive measures to 
_ avoid such events. The hazing methods most used to deter polar bears by the oil and gas industry are auditory or 
_ visual in nature (e.g., noise makers, air horns, flashing lights) and they do not make physical contact with 

_ bears. These methods evoke a physiological response that causes polar bears to depart the immediate 

_ area. Occasionally, projectiles (e.g., bean bags, rubber bullets) are employed to deter polar bears. Projectile 

_ deterrence methods may only be deployed by personnel properly trained in their use, with an emphasis on where 
_ the projectiles can safely strike the bear. Recently, some North Slope operators have integrated the use of 

_ capsaicin-filled “pepperballs” which are softer and travel with less velocity than previously used projectile 

_ rounds. These methods are unlikely to cause “direct injury” to a polar bear when properly used. 


| The proportion of observed polar bears that were purposely hazed on the North Slope declined from 21% in 2009 
| (76 FR 47010) to 14% between 2010 and 2014 (81 FR 52276). CPAI reports that in the Colville River Unit and 
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| Mooses Tooth Unit, only 18 polar bears have been observed since 2009 (CPAI 2022a). Of those only 3 of them 
_ were intentionally hazed and direct contact hazing methods were never used. 


_ Increased monitoring allows personnel and equipment to avoid polar bears proactively, reducing the need to deter 
_ them. Facility design, waste management, and other measures (e.g., ROPs) strive to further reduce human-bear 

_ interactions. Further, data regarding the distribution of polar bears in the Project area agree that the likelihood of 

_ human-bear interactions decreases in areas further from the seacoast. The Project (aside from portions of the 

_ construction phases) would occur far inland, which would reduce the potential to observe, disturb, haze, or injure 
_ polar bears. CPAI reports that a polar bear has never been observed in the Project area or in the BTU (CPAI 


Supplemental EIS are listed in Tables I.4.1 and 1.5.1, in Appendix 1.1, Avoidance, Minimization, and Mitigation. 
_ The following public and cooperating agency additional suggested mitigation measures may reduce impacts to 
| marine mammals. 


Waste management plans shall specify the intervals for total site cleanup at areas of activity. Cleanup 

intervals will not exceed 72 hours during periods of activity, including on Project pads. 

e Include local advisors (e.g., elders, tribal council members, hunters, NSB wildlife experts) as team 

members when conducting studies, identifying historic sites, and completing Project planning. 

_e Expand the air monitoring capabilities in Nuiqsut to include monitoring for hazardous air pollutants, 

volatile organic compounds, and polycyclic aromatic hydrocarbons. The measured concentrations will be 

made available in near real time for the community and the public at large. 

e Provide periodic testing of consumable subsistence resources for contamination. Testing frequency and 

the number of samples tested per testing interval will be determined in consultation with the community 

of Nuiqsut. 

: e Develop an ongoing contamination study program (e.g., snow sampling, fish sampling) and adaptive 

! management plan to address found contamination. Any contamination found in excess of State or EPA 

levels will be reported to ADEC within 72 hours of being determined. 

_e Monitor water quality, permafrost, and vegetation near sites where hydraulic fracturing or deep well 

injection (i.e., underground injection control wells) are occurring for potential contamination or 
unanticipated impacts. Develop an adaptive management plan that outlines how impacts would be 

analyzed and potentially addressed. 

e The community of Nuigsut shall be involved in the development of studies in the Project area, from study 

design to implementation. CPAI shall present planned studies (e.g., study requirements, methodology, 
timing) to the community and incorporate feedback as practicable. CPAI will provide regular updates to 

the community about ongoing studies and study planning. 

_e Institute a monitoring program for drill site BT2 to determine if contamination migrates off the gravel 

pad. Monitoring shall include water, snow, soil, and vegetation sampling. Any contamination found in 

excess of State or EPA levels will be reported to ADEC within 72 hours of being determined. 

| e Use unmanned aerial vehicles (i.e., drones) to conduct inspections and surveys to the greatest extent 

practicable to reduce impacts to wildlife and subsistence users. 

e Permittee will conduct two airborne infrared surveys for polar bear dens prior to initiating winter 

activities. 

e CPAI will evaluate the use of a surface miner at the Tinmiaqsiugvik mine site to develop the gravel 

resource. CPAI will use a surface miner at the Kuparuk Mine Site during the initial winter construction 

season and shall provide a report to BLM on the efficacy of this equipment in North Slope conditions no 

later than June following the initial construction season. The report shall describe how the equipment was | 

used, any engineering or logistical challenges of using this equipment, and steps taken to adapt the surface 

miner for use in North Slope operations. If the surface miner is determined to be technologically feasible 

as an alternative to blasting, BLM will require its use at the Willow Tinmiaqsiugvik mine site to reduce 

the impacts of blasting. (Note: some blasting would still be required to remove overburden). 
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e BLMwill develop compensatory mitigation that provides durable, long-term protection for the 

Teshekpuk Caribou Herd to fully offset impacts of the Project on that Herd, to include protecting the 
surface area of Teshekpuk Lake, a buffer along all shores of the lake, and the LS K-10 Caribou 
Movement Corridors/K-16 Deferral Areas (under Alternative E in the 2020 National Petroleum Reserve 
in Alaska Integrated Activity Plan Final Environmental Impact Statement) using existing statutory, 
management, or administrative authorities, with a focus on restricting future leasing or surface 
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3.13.2.2 Alternative A: No Action 

Under Alternative A, existing oil and gas activities and exploration in the area would continue, as would existing 
impacts on marine mammals from air and ground traffic and human presence, and the effects would be the same 
as those described in the Section 3.13.1, Affected Environment. 


3.13.2.3 Alternative B: Proponent’s Project 


3.13.2.3.1 Habitat Loss or Alteration 

A total of 619.8 acres of polar bear habitat would be permanently lost as a result of gravel infrastructure under 
Alternative B (Figure 3.13.1). This consists of 1.6 acres of terrestrial denning critical habitat, 0.9 acre of potential 
terrestrial denning habitat, and 617.3 acres of habitat (Figures 3.13.1 and 3.13.4). (Potential terrestrial denning 
habitat was the mapped by USGS [Durner, Fischbach et al. 2010; USGS unpublished data] using common 
denning habitat characteristics to describe suitable potential terrestrial denning habitat along the Beaufort Sea 
coast, as shown in Figures 3.13.1 and 3.13.2.) Project gravel roads and pads would be approximately 8.8 to 27.5 
miles inland from the coast. Because the majority of bear observations from CPAI operations have occurred 
within 9.6 miles of the coast (Figure 3.13.3) and the majority (95%) of bear dens observed in this region have 
occurred within 5 miles of the coast (Durner, Douglas et al. 2009), most of the permanent habitat loss from the 
Project would be outside of the area most used by polar bears. Visual and infrared surveys are conducted for polar 
bear dens prior to the start of each winter season as part of Letters of Authorization issued to operators. If dens are 
identified, operators would coordinate with USFWS on mitigation measures specific to the den site location and 
nearest activities. Typical measures include establishment of a 1-mile buffer around the den site to avoid 
disturbance, which has been shown to be effective at minimizing den disturbance in active industrial areas on the 
North Slope (Larson, Smith et al. 2020). 


Ice infrastructure would cover 4,557.3 acres, which would make the habitat unavailable during winter 
construction. Multi-season ice pads would remain in place through the summer and second winter. All ice 
infrastructure for Alternative B would be at least 8 miles inland from the coast, which would minimize the 
likelihood that those areas would be used for denning. There would be no operational impacts to other marine 
mammals, as operational actions and facilities would be located inland. 


Temporary in-water habitat alteration would also occur from screeding at Oliktok Dock, the barge lightering area 
(12.1 acres), and the resulting increased turbidity in the area immediately surrounding the screeding footprint. 
Marine substrates that would be screeded would return to pre-screeding condition in approximately one season. 
Oliktok Dock is an active industrial facility that is screeded prior to any barge arrival. Thus, the area has been 
previously disturbed, and screeding in this area could result in a less novel response from marine mammals than 
in areas with no human development or activity. Ringed and spotted seals have been observed near Oliktok Dock 
but in relatively low densities (Brandon, Thomas et al. 2011; Green and Negri 2005, 2006; Green, Hashagen et al. 
2007; Hauser, Moulton et al. 2008). Increased turbidity would reduce visibility for seals and potentially impact 
feeding opportunities. Although increased turbidity has been shown to reduce the visual acuity of harbor seals 
(Weiffen, Mller et al. 2006), observations of blind harbor and grey seals indicated they were capable of foraging 
successfully enough to maintain body condition (McConnell, Fedak et al. 1999; Newby, Hart et al. 1970). High 
levels of turbidity are present in locations where marine mammals that do not use echolocation routinely forage, 
and laboratory studies have shown that seals are able to use other sensory systems to detect and follow potential 
prey without using their vision (Dehnhardt, Mauck et al. 2001). Thus, any increases in turbidity are likely to have 
limited or no direct effects on seals. Because of the shallow waters near Oliktok Dock, whales are not expected to 
be present or be impacted by screeding. 
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Barges would be grounded in the screeding area after screeding is complete. Grounding would be accomplished 
by intaking ballast water. Ballast water would be discharged in the same location in which the intake occurred, in 
order to refloat the barges before departure. Should ballast be needed for the barge transit to the Beaufort Sea 
from origination points further south, potable water for trim ballast would be used and loaded at the fabrication 
site. Prior to loading trim ballast and leaving the fabrication site, all barges would have their ballast tanks stripped 
of water and dried. 


Ballast water that is not potable or frequently exchanged can degrade habitat quality for fish by introducing 
aquatic invasive species, which can impact food webs and outcompete native species. In addition to CPAI’s 
design measures to reduce impacts from ballast water, all vessels that enter State of Alaska or federal waters are 
subject to U.S. Coast Guard regulations (33 CFR 151), which are intended to reduce the transfer of aquatic 
invasive organisms. Management of ballast water discharge is federally regulated (33 CFR 151.2025); discharge 
of untreated ballast water into WOUS is prohibited unless the ballast water has been subject to a mid-ocean 
ballast water exchange (at least 200 nautical miles offshore). Vessel operators are also required to remove 
“fouling organisms from the hull, piping, and tanks on a regular basis, and dispose of any removed substances in 
accordance with local, state, and federal regulations” (33 CFR 151.2035(a)(6)). Adherence to the 33 CFR 151 
regulations and CPAI’s design measures would reduce the likelihood of Project-related vessels introducing 
aquatic invasive species. 


3.13.2.3.2 Disturbance or Displacement 


All construction and operational activities may result in disturbance or displacement of marine mammals from 
noise or from the physical presence of equipment or personnel. Construction activities that would occur onshore 
consist of heavy machinery use, vehicle traffic, air traffic, gravel mining, pile driving, and improvements to 
Oliktok Dock; construction activities that would occur in-water consist of screeding and vessel traffic. The 
majority of construction activities would occur in winter and be located 5 to 27.5 miles from the coast, although 
there would be four summer seasons of vessel traffic and one month of onshore construction at Oliktok Dock (0 
mile from the coast) (Figure 3.13.3). Operational activities (ground and air traffic, facility noise, etc.) would all be 
onshore, occur year-round, and be mostly greater than 10 miles from the coast, except for where routine pipeline 
maintenance and surveillance would run north into the Alpine facility (which is less than 5 miles from the coast). 
Routine pipeline maintenance and surveillance activities in this area would add little change to the existing 
condition since the Willow pipeline would parallel the existing Alpine pipeline (Figure 2.4.1). All of these 
activities could affect polar bears; seals would be affected by construction air traffic, screeding, and 
improvements to Oliktok Dock. All species in Table 3.13.1 could be affected by vessel traffic. 


Noise may directly affect reproductive physiology or energetic consumption as individual marine mammals incur 
energetic costs or lose mating or foraging opportunities by repeatedly reacting to or avoiding noise. Animals may 
also be forced to retreat from favorable habitat in order to avoid aversive anthropogenic noise levels. Under the 
MMPA, NMFS and USFWS have defined levels of harassment for marine mammals. Level A harassment is 
defined as the potential to injure and Level B harassment is defined as the potential to disturb. Appendix E.13 
details noise thresholds for marine mammal harassment and injury (as per NMFS 2018) and provides general 
information on noise. Implementation of ROPs would lessen (not eliminate) impacts from disturbance and 
displacement. 


3.13.2.3.2.1 Inland Disturbance or Displacement 

Construction of ice and gravel infrastructure, pile driving, and increased ground and air traffic could disturb (and 
locally displace) polar bears due to airborne noise and the physical presence of humans and equipment. Denning 
females are more sensitive to disturbance; using the disturbance buffer of 1 mile commonly used by USFWS for 
identified polar bear dens, 940.2 acres would potentially be disturbed. The duration and frequency of impacts 
from construction would be continuous during construction. 


Disturbance from vehicle noise would occur throughout the life of the Project (approximately 30 years) but would 
be greatest during construction. There would be 30,248 to 237,297 ground traffic trips per winter during 
construction, Year | through Year 10 (approximately 15.5 to 81.7 trips per hour to Willow, Year 2 through Year 
9; Appendix D.1, Tables D.5.6 and D.5.7). That would decrease by up to 88% during operations (Year 11 through 
Year 30) to 27,456 trips per winter. Air and ground traffic for the Project are detailed in Tables D.4.13 and D.4.14 
in Appendix D.1. Because construction would occur in winter and would be the closest activity to the coast (the 
mine site would be approximately 8 miles from the coast and the boat ramp on the Ublutuoch (Tinmiaqsiugvik) 
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River would be 5 miles from the coast), construction vehicle traffic would have a larger impact on bears than 
operational traffic. Project gravel roads and pads would be approximately 8.8 to 27.5 miles inland from the coast. 
Pile driving would occur at least 12.2 miles from the coast (closest bridge to the coast would be at Willow Creek 
8). This distance would limit some potential vehicle disturbance to polar bears as the majority of bear 
observations from CPAI operations have occurred within 9.6 miles of the coast (Figure 3.13.3) and the majority 
(95%) of bear dens observed in this region have occurred within 5 miles of the coast (Durner, Douglas et al. 
2009). Thus, it is unlikely that bears would den in the Willow area, as evidenced by historical den locations 
(Figure 3.13.4). 


Exposure of polar bears to aircraft presence near Willow would occur throughout the life of the Project 
(approximately 30 years), but the Willow airstrip would be 20 miles inland, which would reduce impacts to polar 
bears since the majority of bears (95%) observed historically in this region have occurred within approximately 
10 miles of the coast (Figure 3.13.3). 


3.13.2.3.2.2 Coastal and Marine Disturbance or Displacement 

Increased air traffic between Alpine and Willow during construction could cause noise disturbances for polar 
bears and seals using the CRD if the air traffic is under 1,500 feet and flying over water or haulout sites (including 
during landing or takeoff). Estimated construction flight paths (Figure 3.6.1) in or out of Alpine (before the 
Willow airstrip is operational) would enter the CRD near known locations of spotted seal haulouts (USACE 2018, 
Figure 3.11-4). From Year | through Year 10, there would be 0 to 12 fixed-wing aircraft trips per summer to/from 
Alpine and 0 to 81 flights per winter to/from Alpine (Table 3.13.3). Also, in Year 1 and Year 2, there would be 25 
to 38 helicopter trips to/from Alpine per summer; there would be no helicopter flights to/from Alpine in winter. 
Flights during winter and early spring would mostly affect polar bears and seals on ice, especially over maternal 
polar bear denning habitat (Figure 3.13.1). Flights occurring during late spring and the open-water season would 
affect polar bears and seals using the nearshore region. The portion of the analysis area near the Alpine and GMT 
developments experiences a higher amount of weekly aircraft traffic than other non-developed areas on the North 
Slope, and an incremental addition of air traffic there is unlikely to be detected by marine mammals. Exposure of 
polar bears and seals to aircraft presence near Alpine would occur during construction. Each occurrence of air 
traffic would be temporary and of short duration and would result in brief behavioral responses. Population-level 
effects would not occur. 


Improvements at Oliktok Dock would occur onshore and would create airborne noise from use of heavy 
equipment, such as those described in Table 3.6.3 in Section 3.6. Work would occur in summer and be within the 
existing dock footprint; all work would occur onshore and no pile driving would be needed. Airborne sound and 
the presence of construction machinery could temporarily disturb seals and polar bears during the 4-week 
construction window. NMFS considers 100 dB re 20 uPa as the airborne disturbance threshold for seals; airborne 
noise would be below the 100-dB airborne threshold at 21 feet, so only animals transiting in the immediate 
vicinity (within 21 feet) of Oliktok Dock would be potentially disturbed by airborne noise. 


Screeding at Oliktok Dock and the barge lightering area would occur for 1 week each for four barge delivery 
years in summer shortly before the barges arrive and would take approximately | week to complete. These 
activities could generate airborne and underwater noise. Bowhead and beluga whales generally transit outside of 
the barrier islands and are not observed in the shallow waters near Oliktok Dock; therefore, only polar bears and 
seals would be in the area during the summer. There have been numerous studies associated with ringed seal 
responses to industrial activities near Northstar Island, indicating ringed seals tolerate construction noise 
(Blackwell, Lawson et al. 2004; Moulton, Richardson et al. 2003; Williams, Nations et al. 2006). Screeding at 
Oliktok Dock would occur 1.2 miles from barrier island critical habitat for polar bears, the closest Project action 
to this habitat. Potential impacts to polar bears would be limited to the short-term disturbance of small numbers of 
individuals. 


Screeding could also indirectly affect polar bears by displacing prey (primarily ringed seals, but also spotted, 
bearded, and ribbon seals). Because displacement is expected to be temporary and affect a small proportion of the 
potential available foraging habitat, only a few ice seals would be affected. Screeding and dock improvements 
would not impact bears’ overall ability to successfully obtain and consume prey (USFWS 2011). 


The barge transit route would traverse through the Bering, Chukchi, and Beaufort seas, generally 10 to 40 miles 
offshore, depending on weather, safety, and accepted transit routes. The barge lightering area and Oliktok Dock 
would be in the very shallow waters of Harrison Bay. 
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Vessel presence along the barge transit route from Dutch Harbor to Harrison Bay may result in disturbance to 
marine mammals in the Bering, Chukchi, and Beaufort seas. In one study, transiting marine vessels at a distance 
of 1.0 mile (1.6 km) were expected to elicit a behavioral response by 50% of polar bears encountered. Most often, 
polar bears reacted once vessels were within 0.5 mile (0.8 km). Polar bears in water were much more likely to 
react to marine vessels than those not in water (Lomac-MacNair, Wisdom et al. 2021). The Project includes 24 
barge and 37 tugboat roundtrips over 4 years (Year 2, Year 3, Year 4, and Year 6) over this approximately 600- 
mile route. The barge route would be designed to avoid North Pacific right whale critical habitat in the Bering 
Sea; however, the route would traverse Steller sea lion critical habitat near Dutch Harbor (Figure 3.13.2). The 
barge transit route would avoid passing within 3 nautical miles of known rookeries or haulouts. Marine mammals 
within 1.3 miles of the barge transit route may be temporarily disturbed as the individual barges and tugboats 
transit through the habitat. Given the slow speeds (10 knots [11.5 mph]) and low number of barges trips, potential 
effects on North Pacific right whale and Steller sea lion would be minimal and temporary. The barge transit route 
would be in the range of all of the species in Table 3.13.1 and may result in short-term behavioral disturbance of 
these species. Some baleen and toothed whales, Pacific walrus, Steller sea lion, and sea otters are included in the 
EIS because of the barge transit route. Vessel noise along the barge route would be temporary and localized and is 
expected to have negligible impacts on these species. 


The Project would also require approximately 258 support vessels between Oliktok Point and the barge lightering 
area. Support vessels may disturb polar bears, bearded and ringed seals, and, potentially, bowhead and beluga 
whales migrating in the spring and fall along the coastline. As described above, seals in this area are known to be 
tolerant of industrial activity. Potential effects on seals would be temporary during the activity and would not 
result in population-level effects. 
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Table 3.13.3. Effects to Marine Mammals from Action Alternatives* 


Project Effect to Marine Mammals __ Alternative B: Proponent’s Alternative C: Disconnected Alternative D: Disconnected Pati cop OHM Were Te 

Component Project Infield Roads Access Alternative (Fourth Pad 
Deferred 

Onshore gravel | Polar bears: 619.8 acres 752.1 acres 689.0 acres 543.4 acres 


1.6 acre in terrestrial denning 
critical habitat 

0.5 acre in potential terrestrial 
denning habitat 

78 dBA at 50 feet from the 
source during construction 


fill and Habitat loss 1.6 acres in terrestrial denning 
excavation Disturbance or displacement | critical habitat 
during construction from 0.9 acre in potential terrestrial 
airborne noise or human denning habitat 
activity 78 dBA at 50 feet from the 
source during construction 
Screeding Polar bears and seals: 


(increased turbidity, and 
decreased benthic forage) 

Disturbance or displacement 
from underwater noise or 
human activity 


12.1 acres (in sea ice critical 
Temporary habitat alteration | habitat for polar bears, ringed 


seals, and bearded seals), 4 
occurrences 
164 to 179 dBrms at 3.28 feet 


131 to 707 feet for seals and 
polar bears) 


Oliktok Dock [Polar bears and seals: 
improvements — | Disturbance or displacement 
from construction airborne 
noise or human activity _ 


78 dBA at 50 feet from the 
source during construction 


from the source (distance to 120 
dB rms underwater threshold? is 


Same as Alternative B 


Same as Alternative B 


Polar bears: 

Disturbance or displacement 
from noise 

Polar bears: 


Pile installation 


Blasting 


101 dBA at 50 feet from the 
source 

36 pipe piles 

90 dBA at 1,000 feet from the 


December through April (6 


4,557.3 acres” (0.0 acre in 


(mining Disturbance or displacement | source 
activity) from noise 
years) 
Ice Polar bears: 
infrastructure |Temporary habitat alteration, | critical habitat) 


disturbance or displacement 
from construction airborne 
noise or human activity 


495.2 miles of ice roads 
78 dBA at 50 feet from the 
source during construction 


101 dBA at 50 feet from the 
source 

20 pipe piles 

90 dBA at 1,000 feet from the 
source 

December through April (7 


1.6 acre in terrestrial denning 
critical habitat 

0.7 acre in potential terrestrial 
denning habitat 

78 dBA at 50 feet from the 
source during construction 

Same as Alternative B 


Same as Alternative B 


101 dBA at 50 feet from the 
source 

36 pipe piles 

Same as Alternative B 


5,608.0 acres? (0.0 acre in 
critical habitat) 

650.1 miles of ice roads 

78 dBA at 50 feet from the 

source during construction 


1.0 acres in terrestrial denning 
critical habitat 

1.0 acre in potential terrestrial 
denning habitat 

78 dBA at 50 feet from the 
source during construction 

Same as Alternative B 


Same as Alternative B 


101 dBA at 50 feet from the 
source 
36 pipe piles 
90 dBA at 1,000 feet from the 
source 
December through April (5 
ears 


7,164.8 acres? (0.0 acre in 
critical habitat) 

962.4 miles of ice roads 

78 dBA at 50 feet from the 
source during construction 


4,026.8 acres? (0.0 acre in 
critical habitat) 
431.2 miles of ice roads 


78 dBA at 50 feet from the 
source during construction 
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Project Effect to Marine Mammals 


Component 


Polar bears and seals: 
Disturbance or displacement 
from construction airborne 
noise or human activity 


Air traffic’ 


Alternative B: Proponent’s 
Project 


12,101 total fixed-wing trips; 
69 to 81 dBA at 1,000 feet from 
the source 

Year | through Year 10 trips 
near the coast: 0 to 12 to/from 
Alpine per summer, 0) to 
81 to/from Alpine per winter 

Year 11 through Year 30 trips 
near the coast: all traffic to/from 
Willow, 20 miles inland 

2,421 total helicopter trips; 70 to 
80 dBA at 1,000 feet from the 
source 

Year 0 through Year | trips near 
the coast: 25 to 38 to/from 
Alpine per summer, 0 to/from 
Alpine in winter 

Year 2 through Year 30 trips 
near the coast: all traffic to/from 
Willow, 20 miles inland 


Polar bears: 

Disturbance or displacement 
from airborne noise or human 
activity 


Onshore traffic® 


Chapter 3.13 Marine Mammals 


3,188,910 total trips 

10,928 to 42,027 trips per 
summer (Year | through Year 
10) 

30,248 to 237,297 trips per 
winter (Year | through Year 
10) 

10,928 trips per summer (Year 
11 through Year 30) 

27,456 trips per winter (Year 11 

through Year 30 


Alternative C: Disconnected 
Infield Roads 


19,574 total fixed-wing trips; 
69 to 81 dBA at 1,000 feet 
from the source 

Year | through Year 10 trips 
near the coast: 0 to 12 to/from 
Alpine per summer; 0 to 81 
to/from Alpine per winter 

Year 11 through Year 30 trips 
near the coast: all traffic 
to/from Willow, 20 miles 
inland 

2,910 total helicopter trips; 

70 to 80 dBA at 1,000 feet 
from the source 

Year 0 through Year | trips near 
the coast: 25 to 38 to/from 
Alpine per summer; 0 to/from 
Alpine in winter 

Year 2 through Year 30: all 
traffic to/from Willow, 

20 miles inland 
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Alternative D: Disconnected 
Access 


19,038 total fixed-wing trips; 
69 to 81 dBA at 1,000 feet from 
the source 

Year | through Year 10 trips 
near the coast: 0 to 20 to/from 
Alpine per summer; 0) to 
196 to/from Alpine per winter 

Year 11 through Year 51 trips 
near the coast: all traffic to/from 
Willow in summer, 20 miles 
inland; 51.4 to/from Alpine in 
winter 

2,503 total helicopter trips; 70 to 
80 dBA at 1,000 feet from the 
source 

Year 0 through Year | trips near 
the coast: 25 to 38 to/from 
Alpine per summer; 0 to/from 
Alpine in winter 

Year 2 through Year 30 trips 
near the coast: all traffic to/from 
Willow, 20 miles inland 


4,212,510 total trips 

11,060 to 46,748 trips per 
summer (Year | through Year 
10) 

33,180 to 311,229 trips per 
winter (Year | through Year 
10) 

16,578 trips per summer (Year 
11 through Year 30) 

41,652 trips per winter (Year 11 


through Year 30) 


4,376,890 total trips 

3,360 to 36,811 trips per summer 
(Year | through Year 10) 

36,855 to 210,521 trips per 
winter (Year | through Year 
10) 

17,124 trips per summer (Year 
11 through Year 30) 

46,241 trips per winter (Year 11 
through Year 30) 


Alternative E: Three-Pad 

Alternative (Fourth Pad 

Deferred 

11,983 total fixed-wing trips; 
69 to 81 dBA at 1,000 feet from 
the source 

Year | through Year 10 trips 
near the coast: 0 to 12 to/from 
Alpine per summer, 0 to 81 
to/from Alpine per winter 

Year | 1 through Year 30 trips 
near the coast: all traffic to/from 
Willow, 20 miles inland 

2,421 total helicopter trips; 70 to 
80 dBA at 1,000 feet from the 
source 

Year 0 through Year | trips near 
the coast: 25 to 38 to/from 
Alpine per summer, 0 to/from 
Alpine in winter 

Year 2 through Year 30 trips 

near the coast: all traffic to/from 

Willow, 20 miles inland 


3,145,870 total trips 

10,928 to 42,027 trips per 
summer (Year | through Year 
10) 

30,248 to 237,297 trips per 
winter (Year | through Year 
10) 

10,928 trips per summer (Y ear 
11 through Year 30) 

27,456 trips per winter (Year 11 

through Year 30 
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Alternative E: Three-Pad 
Alternative (Fourth Pad 
Deferred 

Nearshore barge route 


Project Effect to Marine Mammals 


Component 


Alternative B: Proponent’s Alternative C: Disconnected Alternative D: Disconnected 
Project Infield Roads Access 


Barge and All marine mammals: Nearshore barge route Same as Alternative B Same as Alternative B 


support vessel {Temporary disturbance or (~600 miles) (~600 miles) 

traffic? displacement from underwater |24 barges, 37 tugboats, and 21 barges, 34 tugboats, and 
noise and human activity 258 support vessels 225 support vessels 
Injury or mortality from vessel] 145 to 175 dB rms at 3.28 feet 145 to 175 dB rms at 3.28 feet 
strikes from the source (distance to from the source (distance to 


120 dB rms underwater 
threshold is 7,067 feet for all 


120 dB rms underwater 
threshold is 7,067 feet for all 


marine mammals) ° marine mammals 
All Polar bears: 1,277.4 acres within 0.5 mile of | 1,277.4 acres within 0.5 mile of | 1,277.4 acres within 0.5 mile of |1,277.4 acres within 0.5 mile of 
Total acres of offshore in-water work in-water work in-water work in-water work 
disturbance (within 0.5 mile |940.2 acres within 1.0 mile of — |942.7 acres within 1.0 mile of | 1,004.7 acres within 1.0 mile of |618.5 acres within 1.0 mile of 
of in-water work, USFWS onshore work onshore work onshore work onshore work 
buffer) 


Total acres of onshore 
disturbance (potential 
terrestrial denning habitat 
within | mile of winter 


activity, USFWS buffer) 
All Distance to nearest known 3.0 miles to gravel infrastructure |3.0 miles to gravel 3.0 miles to gravel infrastructure |3.1 miles to gravel infrastructure 
historical polar bear den? 3.0 miles from ice infrastructure | infrastructure 3.0 miles from ice infrastructure |3.1 miles from ice infrastructure 


[en 3.0 miles from ice infrastructure 
Note: ~ (approximately); dB (decibels); dBA (A-weighted decibels); rms (root-mean-square); USFWS (U.S. Fish and Wildlife Service). All sound levels are detailed in Appendix E.13, Marine Mammals Technical Appendix. 
Summer is defined as June through September, winter as December through March. 

“ Disturbance for underwater noise sources (vessels, barges, screeding) is calculated using the National Marine Fisheries Service underwater disturbance threshold of 120 dB rms assuming transmission loss of 15 log(R) for all 
marine mammals, including polar bears. It is understood that the USFWS recommends the use of 160 dB rms for disturbance of underwater sounds for polar bears; the underwater threshold of 120 dB rms was used to be 
consistent in the Environmental Impact Statement and Section 7 consultations. The disturbance area is not quantified for the barge route since the route is estimated. 

> Includes multi-season ice pads in total. 

© Traffic is detailed in Tables included in Section 5.0, Summary Comparison Tables for Analysis, in Appendix D.1. Onshore disturbance calculations are provided with ice infrastructure calculations. 

4 The presence of a historical polar bear den does not necessarily indicate that polar bears would den in the same area. 
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3.13.2.3.3 Injury or Mortality 


Noise from construction activities, such as pile driving or blasting at the mine site, could result in Level A 
harassment (Appendix E.13, Table E.13.2). There is a potential for noise and/or physical human presence to cause 
female bears searching for den locations to be displaced or abandon a den with cubs. Standard mitigation 
measures would be implemented to reduce the likelihood of Level A harassment, such as shutting down if a 
marine mammal enters the analysis area. The mine site would be approximately 8 miles from the coast, outside of 
designated critical habitat for polar bears, ringed seals, and bearded seal and near potential terrestrial denning 
habitat for polar bears. Because 95% of dens in this area of the North Slope are located within 5 miles of the coast 
(Durner, Douglas et al. 2009), effects to bears would be minimized. Because mining would be one of the closest 
activities to the coast (8 miles), would occur in the winter when bears would be denning, and would be one of the 
loudest noise sources of the Project, it could have a larger impact on bears than other activities. 


Vessel strikes can injure or kill marine mammals. Most lethal and severe injuries to large whales from ship strikes 
have occurred when vessels were traveling at 14 knots (16 mph) or greater (Laist, Knowlton et al. 2001), speeds 
common among large ships. When vessel speeds are greater than 15 knots (17 mph), the probability of a lethal 
injury (mortality or severe injuries) from a ship strike approaches 100% (Vanderlaan and Taggart 2007). Impacts 
to marine mammals as a result of injury or mortality from Project vessel collision is not expected because Project 
vessels would maintain slow speeds in the presence of marine mammals; therefore, vessel strikes are not 
discussed further in this analysis. 


Ground traffic on ice roads poses a collision risk to polar bears; however, data prior to 2001 indicate that no such 
incidental collisions of polar bears and vehicles have been documented on the North Slope (USFWS 2011). CPAI 
data from 2015 through 2021 indicate that collisions of mammals in the Alpine and GMT developments were 
mostly with foxes and one wolverine; no collisions with polar bears were reported. In general, bears that have not 
been previously food conditioned to human presence would be expected to avoid close interactions with moving 
vehicles given their mobility and the noise of the vehicles. Additionally, given that Project ice road traffic would 
be comprised of slow-moving construction vehicles, bears transiting ice roads would have sufficient time to move 
out of the way of oncoming traffic. Therefore, impacts to polar bears as a result of injury or mortality from vehicle 
strike is not expected. 


Polar bears are curious and opportunistic hunters that frequently approach and investigate locations where human 
activity occurs (LGL Ecological Research Associates 1993; Stirling 1988). Proximity to humans poses risks of 
injury or mortality for both bears and humans and may necessitate nonlethal take through deterrence and hazing 
or, on rare occasions, lethal take to defend human life (LGL Ecological Research Associates 1993; Perham 2005; 
Stenhouse, Lee et al. 1988). 


As sea-ice cover in the Arctic continues to diminish in the future, the number of encounters between nutritionally 
stressed bears and humans is expected to increase (DeBruyn, Evans et al. 2010). Despite the increase in human- 
bear interactions in existing oil fields in recent years, virtually no lethal take or injury of polar bears have been 
reported (USFWS 2008, 2009, 2016a). 


Air emissions would not exceed the NAAQS, and thus would not be harmful to people and polar bears. 


3.13.2.4 Alternative C: Disconnected Infield Roads 

The extent and types of impacts to marine mammals under Alternative C would be similar to those described for 
Alternative B, with the following exceptions (see Table 3.13.3). There would be 132.3 more acres of habitat loss, 
2.5 more acres of potential polar bear disturbance (USFWS 1-mile disturbance buffer), and 1,050.7 more acres 
covered by ice infrastructure (temporary habitat alteration). Although the total number of air traffic trips would be 
greater for Alternative C (the largest number of trips of any action alternative), the amount of air traffic near the 
coast would be the same as for Alternative B. There would be an annual ice road (3.6 miles) required for the life 
of the Project (approximately 30 years), which could have longer lasting effects on habitat and would result in 
more ground traffic and associated noise (disturbance) and collision risk (injury or mortality). Marine vessel 
traffic would be the same as Alternative B. 


3.13.2.5 Alternative D: Disconnected Access Road 
The extent and types of impacts to marine mammals under Alternative D would be similar to those described for 
Alternative B but with a larger footprint, much longer ice roads, an additional year of construction, and more 
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traffic (see Table 3.13.3). There would be 69.2 more acres of habitat loss due to gravel fill and excavation, 64.5 
more acres of potential polar bear disturbance (USFWS 1-mile disturbance buffer), and 2,607.5 more acres would 
be covered by ice infrastructure (temporary habitat alteration). There would be two additional seasons of ice roads 
during construction, as well as an annual ice road (12.5 miles) required for the life of the Project (approximately 
30 years), which could have longer lasting effects on habitat and could result in more potential disturbance. There 
would be substantially more ground traffic under Alternative D (1,187,980 more vehicle trips), and a larger 
onshore disturbance area (USFWS 1-mile buffer) for polar bears (1,004.7 acres); however, much of this would 
occur inland away from the coast where polar bears are more prevalent. 


Although the total number of air traffic trips would be greater for Alternative D than for Alternative B, the 
amount of air traffic near the coast would be only slightly more than for Alternative B (see Table 3.13.3). From 
Year | through Year 10, there would be up to 8 more fixed-wing airplane trips to or from Alpine per summer, and 
up to 115 more flights to or from Alpine per winter. From Year 11 through Year 31, there would be 51.4 fixed- 
wing airplane trips to or from Alpine per winter; there would be no fixed-wing flights to or from Alpine in the 
summer. The number of helicopter trips near the coast would be the same as Alternative B. Marine vessel traffic 
would be the same as Alternative B. 


pocesnneeneterensecnsacneseacenecenncerenvenevennensnecsnennnacenetenenanauaenencsnsacenaransesnsnesnacerncerensenannenenreanacsnanenencnaesvarstnosnacrennnnenstarnntnanecenenennavavavareverarerennwenerancnannssCnnnerararananancnenicecnncarenarecnsseresnatenanasenranncnransearteananrarntncntarcarentecsnacaarsccazarnsanararcnancnsacaracnasrncranccesnnsand 


Alternative E evaluates the full development of the Willow reservoir with up to four drill site pads (initially three, 
_ with decision deferred on the fourth), recognizing that a decision regarding approval of BTS would not be made in 
the Willow MDP ROD resulting from this Supplemental EIS and would require any appropriate additional 
_ analysis and a separate future decision. 


_ The extent and types of impacts to marine mammals under Alternative E would be similar to those described for 

_ Alternative B but with a smaller gravel fill and excavation footprint (76.4 less acres), 321.7 less acres of potential 
_ polar bear disturbance (USFWS 1-mile disturbance buffer), 64.0 fewer miles of ice road extent, one less year of 

_ construction, and less traffic (see Table 3.13.3). There would be 530.5 fewer acres would be covered by ice 

_ infrastructure (temporary habitat alteration). There would be one fewer season of ice roads during construction. 

_ There would be an overall reduced ground traffic under Alternative E (43,040 fewer vehicle trips), and a reduced 
_ onshore disturbance area for polar bears (321.7 acres) using the USFWS 1-mile buffer; however, much of this 

_ would occur inland away from the coast where polar bears are more prevalent. 


_ The total number of air traffic trips would be reduced for Alternative E compared to Alternative B (see Table 

| 3.13.3). From Year 1 through Year 10, there would be up to 8 more fixed-wing airplane trips to or from Alpine 

| per summer, and up to 115 more flights to or from Alpine per winter. From Year 11 through Year 30, there would | 
_ be 51.4 fixed-wing airplane trips to or from Alpine per winter; there would be no fixed-wing flights to or from 
_ Alpine in the summer. The number of helicopter trips near the coast would be the same as Alternative B. Marine 

_ vessel traffic would be slightly less than Alternative B (3 fewer barge trips, 3 fewer tugboat trips, and 33 fewer 

_ support vessel trips). 


_ In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis | 
_ that assumes approval of BTS and evaluates BTS analysis assuming the earliest possible construction start date 
_ (Year 7). This is assumed to be the most impactful scenario under Alternative E because it includes BTS and 

_ would have the most overlap between the construction of BTS and drilling phases at BT1, BT2, and BT3. If BTS 

_ construction is deferred beyond Year 7, the anticipated impacts related to BTS would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. 


Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized 
_ for construction, though a fourth drill site pad (BTS) may be authorized at a later time. Alternative E includes all | 


3.13.2.7 Module Delivery Option 1: Atigaru Point Module Transfer Island 
Some of the types of effects to marine mammals from module delivery options would be similar to those 
described above for the land-based alternatives. 
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3.13.2.7.1 Habitat Loss or Alteration 

Gravel fill for the MTI would permanently remove 12.8 acres of marine habitat (designated as sea ice critical 
habitat for polar bears, ringed seals, and bearded seals) in approximately 8 to 10 feet water depth. The MTI area 
currently has no human development and is predominantly composed of fine silt and clay substrates (Kinnetic 
Laboratories Inc. 2018). The MTI would alter existing substrates by adding gravel and gravel bags. After 
abandonment of the MTI, the island is expected to be reshaped by waves and ice and resemble a natural barrier 
island within 10 to 20 years (more details in Section 3.8.2.6). The gravel would be naturally redistributed by wind 
and waves, which would alter the substrate of surrounding habitats. Temporary habitat alteration would also occur 
in summer following winter construction of the MTI from increased SS washing out of the MTI fill (expected to 
cover approximately 11 to 15 acres). 


Immediately prior to barge arrival, approximately 14.5 acres would be screeded in front of the MTI’s dock face 
and at the barge lightering area about 1.6 miles offshore from the MTI (Figure 3.13.5). Effects of screeding on 
marine mammals are described in Section 3.13.2.3.1, Habitat Loss or Alteration. Marine substrates that would be 
screeded would return to pre-screeding condition in approximately one season. Barges would be grounded in the 
screeding area immediately after screeding. Intake and discharge of ballast water would be required to ground and 
then refloat barges. Effects would be the same as described for Alternative B, Section 3.13.2.3.1. 


The MTI would not be polar bear denning habitat because the side slopes would not be steep enough (all slopes 
would be less than 8 degrees). 


Ice roads and pads would temporarily make the habitat unavailable to polar bears during winter construction; 
Option | would cover 859.6 acres with freshwater ice infrastructure, of which approximately 60.3% would be in 
critical habitat for polar bears. Effects of ice infrastructure on marine mammals are described in Section 

BLS esale 


3.13.2.7.2 Disturbance or Displacement 


Disturbance and displacement would occur from on-ice work in winter and in-water work in summer, and from 
vessel traffic. Underwater and airborne noise would be created from equipment and marine vessels. Seals may 
temporarily be displaced from marine waters during construction, although ringed seals exhibit tolerance to 
construction (Moulton, Richardson et al. 2003). In-water work, with associated airborne and underwater noise, 
would occur over six summer seasons (one for recontouring of the MTI slopes, up to four for screeding, and one 
for removal of anthropogenic material at decommissioning). Airborne noise would also occur during one winter 
construction season at the mine site, along the ice roads between the mine and the MTI site, and around the MTI 
fill footprint. Human activity would occur over several winter and summer seasons through construction and 
decommissioning of the MTI. NMFS requires that all work in coastal ice habitat start prior to March | so that 
disturbance has already occurred before ice seals create their lairs. Construction of the MTIs would start prior to 
March | per NMFS policy, thus lairs are not expected to be disturbed. 


During summer construction, the estimated distance to the NMFS underwater disturbance threshold for seals 
ranges from less than 600 feet for backhoes or bulldozers (resulting in 2 to 24 acres of disturbed area). 

The estimated distance to the airborne disturbance threshold is approximately 200 feet, resulting in 2.9 acres of 
disturbed area. Using a 0.5-mile exclusion zone commonly used by the USFWS for polar bear disturbance in open 
water, approximately 1,450.5 acres of habitat may be disturbed. The duration and frequency of in-water activity is 
temporary and intermittent during construction. Marine vessel traffic would increase, as described under 
Alternative B (Section 3.13.2.3.2.2), sealift barges would travel from southern Alaska, and smaller support vessels 
would originate from Oliktok Point (Figure 3.13.2). A total of 9 barge trips, 16 tugboat trips, and 259 support 
vessel trips would be needed (Table 3.13.4). Vessels would have a transitory presence and a limited effect on 
marine mammals; marine mammals typically avoid vessels in known high-vessel areas. Further, sound levels of 
vessels are well below the injury thresholds for marine mammals. Bowhead and beluga whales harvested near 
Utqiagvik and Nuiqsut in fall and spring would not be disturbed by the increased vessel traffic between Atigaru 
Point and Oliktok Point because their migration corridor is generally in depths greater than 60 feet and all vessel 
traffic would occur in shallower water. Marine habitat would recover from noise almost immediately after 
construction and in-water work ceases. 


Onshore construction activities would occur in the winter only and consist of construction and use of ice 
infrastructure. The majority of construction activities would be located within 8 miles of the coast (Figure 3.13.3). 
These activities could disturb (and locally displace) polar bears due to noise and the physical presence of humans 
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and equipment, as described in Section 3.13.2.3.2, Disturbance or Displacement. Denning females are more 
sensitive to disturbance; using the disturbance buffer of 1 mile commonly used by USFWS for identified polar 
bear dens, 935.4 acres would potentially be disturbed. The duration and frequency of impacts from construction 
would be continuous during winter construction. There would be 43,680 to 1,082,620 ground traffic trips per 
winter and spring during construction, Year 2 through Year 7 (up to 279.6 trips per hour). 


3.13.2.7.3 Injury or Mortality 


Option 1 would require a 100-person camp located on a 10-acre multi-season ice pad near Atigaru Point to 
support module moves during the winters of Year 5 and Year 7 (Alternatives B, C, and E; Alternative D would 
occur during the winters of Year 6 and Year 8). An additional 10-acre multi-season ice pad would house a variety 
of support facilities and an emergency camp midway between BT1 and Atigaru Point (Figure 2.4.4). Both multi- 
season ice pads would be in terrestrial denning critical habitat for polar bears. Polar bears may be attracted to 
human facilities, as described in Section 3.13.2.3.3, Injury or Mortality, which could increase human-bear 
interactions and increase the risk of injury or mortality of bears. 


Vessel traffic is not expected to result in injury or mortality of marine mammals because vessels would travel at 
speeds slower than 14 knots (16 mph), as described in Section Baill Bee Be 


3.13.2.8 Module Delivery Option 2: Point Lonely Module Transfer Island 

All of the effects to marine mammals described for Option 1 would apply to Option 2 but would occur at Point 
Lonely instead of at Atigaru Point. In addition, multi-season ice pads would be placed between BT4 and Point 
Lonely to stage equipment (Figure 2.4.5); the 100-person camp for Option 2 would be located on an existing pad 
at the Point Lonely DEW Line site. 


The main difference between the options is that Option 2 would require more than double the total length (and 
acres) of ice roads (Table 3.13.4) and 890,340 more ground traffic trips; thus, Option 2 would have a higher 
intensity of disturbance or displacement than Option 1. Although Option 2 has more total miles and acres of ice 
infrastructure than Option 1, fewer of these acres would occur in terrestrial denning critical habitat (Figure 
3.13.1); thus, the intensity of habitat alteration from ice roads would be lesser than Option 1. The duration of 
construction would be the same for both options. 


Option 2 would also have double the miles of support vessel traffic. Although the number of trips and seasons of 
use are the same as Option 1, the support vessels would originate from Oliktok Point and thus would have a 
longer route to Point Lonely than Atigaru Point. This would increase disturbance and displacement to marine 
mammals along the vessel route. 


3.13.2.9 Module Delivery Option 3: Colville River Crossing 

Because Option 3 would not use an MTI but would use the existing commercial dock at Oliktok Point, the amount 
of in-water work and the amount of gravel fill would be substantially reduced from Options | or 2 (Table 3.13.4). 
The only in-water activity would be the barging of materials and modules. No additional screeding would be 
required at Oliktok Dock and the lightering area beyond that proposed for the action alternatives. Because fewer 
seals use the area near Oliktok Point than near Atigaru Point (as evidenced by more overlapping subsistence use 
near Atigaru Point than near Oliktok Point [SRB&A 2010] ), effects from vessels carrying and off-loading 
modules would be lesser than those from Option 1. In addition, marine mammals (primarily seals) along the 
nearshore barge route could be temporarily disturbed or displaced due to noise and slow-moving vessels. Effects 
of vessel traffic are described in Section 3.13.2.3.2.2 and Section 3.13.2.3.3. Because there is existing marine 
infrastructure at Oliktok Point, barging in this area could result in a less novel response from marine mammals 
than in areas with no human development or activity. Option 3 would also have 23% of the support vessel traffic 
of either Options 1 or 2, and the vessels would have to travel only a fraction of the miles required for Options | or 
2 (Table 3.13.4). 


Onshore, sealift modules would be transported from Oliktok Dock south to DS2P on existing gravel roads in 
Kuparuk. Several curves along the road would need to be widened to accommodate module transport. All 5.0 
acres of road improvements would result in a corresponding loss of habitat for polar bears. The nearest known 
polar bear maternal den is approximately 0.3 mile from the proposed gravel fill, although this is not necessarily 
indicative that polar bears would den in the same area again (Durner, Fischbach et al. 2010; USGS unpublished 
data) (Table 3.13.4; Figure 3.13.4). 
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Ice infrastructure would cover 666.6 acres (all inland from the coast by at least 17 miles), which would 
temporarily alter polar bear habitat during winter construction. Specifically, the crossing of the Colville River at 
Ocean Point is located in polar bear potential terrestrial denning habitat (Figure 3.13.4), though part of the Option 
3 ice road route east of the Colville River is not mapped for this habitat type. The nearest known polar bear 
maternal den is approximately 10.3 miles from the Option 3 ice road route (across the Colville River from 
Nuiqsut), although this is not necessarily indicative that polar bears would den in the same area again (Durner, 
Fischbach et al. 2010; USGS unpublished data) (Figure 3.13.4). Effects of ice infrastructure on marine mammals 
are described in Section 3.13.2.3.1. No ice or gravel infrastructure would be constructed in polar bear critical 
habitat. 


Option 3 would have substantially less ground traffic and associated noise than Options 1 or 2, which would result 
in less disturbance or displacement of polar bears (Table 3.13.4). In addition, most of the winter ground traffic 
would occur more than 17 miles from the coast, where bears are less likely to be (Figure 3.13.3). Because all ice 
roads and pads would be inland, there would be no impacts to seals. Some summer traffic would occur on existing 
Kuparuk roads, including near Oliktok Dock (Table 3.13.4). 


Option 3 would also have substantially less air traffic than Options 1 or 2 (Table 3.13.4). However, because 
Option 3 would be the only option to fly to or from Alpine and Kuparuk, there would be added flight paths 
through the CRD (Figure 3.6.1). Estimated construction flight paths could traverse near known locations of 
spotted seal haulouts (USACE 2018, Figure 3.11-4). This portion of the analysis area near Alpine and Kuparuk 
experiences a higher amount of weekly (GMT) or daily (Kuparuk) aircraft traffic than other areas on the North 
Slope, and an incremental addition of air traffic there is unlikely to be detected by marine mammals. Effects from 
traffic are described in Section 3.13.2.3.2. 


Option 3 would require a 100-person camp located on a 15-acre single-season ice pad near the DS2P access road 
to support module moves during the winters of Year 5 and Year 7 (Alternatives B, C, and E; Alternative D would 
occur during the winters of Year 6 and Year 8). Polar bears may be attracted to human facilities, as described in 
Section 3.13.2.3.3, which could increase human-bear interactions and increase the risk of injury or mortality of 
bears. 


5 eek, Special Status Species 

All the effects described for Alternatives B, C, D, and E would apply to polar bears. Effects from construction air 
traffic over the CRD, improvements to Oliktok Dock, and screeding would apply to bearded and ringed seals. 
Effects from vessel traffic would apply to all ESA species in Table 3.13.1. 


All the effects described for Options 1, 2, and 3 would apply to polar bears: habitat loss; habitat alteration from 
screeding and ice infrastructure; disturbance or displacement from barging, construction, and ground and air 
traffic; and injury or mortality from attraction to human facilities. Habitat loss would be long term, all other 
effects would last several years to several weeks (four summer seasons of barging and screeding; 4 weeks of dock 
construction over a single summer; two nonconsecutive winters with ice road and ice pad construction; and 5 total 
years of ground and air traffic). Impacts to bearded and ringed seals could occur from barging, screeding, 
improvements to Oliktok Dock, and air traffic described for Option 3. 
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Table 3.13.4. Effects to Marine Mammals from Module Delivery Options 


Project 
Component 
Gravel fill in 


marine area 


Effect to Marine Mammals 


Polar bears and seals: 

Open nearshore water and benthic 
habitat loss 

Temporary habitat alteration from 
sedimentation or turbidity 


Disturbance or displacement from 
noise 


Final Supplemental Environmental Impact Statement 


Option 1: Atigaru Point Module 
Transfer Island 
12.8 acres lost in sea ice critical habitat 
11 to 15 acres altered 

125 dB rms at 328 feet from the source 


Option 2: Point Lonely Module Transfer Option 3: Colville River Crossing 
Island 
13.0 acres lost in sea ice critical habitat 
11 to 15 acres altered 

125 dB rms at 328 feet from the source 


None 


Gravel fill 
onshore 


Pile and sheet 
pile 
installation 
and removal 
Screeding 


Ice 
infrastructure’ 


Ground 
traffic> 


Polar bears: 

Habitat loss 

Disturbance or displacement 
during construction from 
airborne noise or human activi 

Polar bears and ice seals: 

Disturbance or displacement from 

noise 


Polar bears and seals: 

Temporary habitat alteration 
(increased 

turbidity, and decreased benthic 
forage) 

Disturbance or displacement from 
underwater noise or human 


activity 


None None 


5.0 acres filled along existing Kuparuk 
roads (0 acres in critical habitat) 
78 dBA at 50 feet from the source during 


construction 


101 dBA at 50 feet from the source 
9 pipe piles 
200 feet of sheet piles (685 total sheet pile) 


Same as Option | None 


14.5 acres altered in sea ice critical habitat, 
up to 4 occurrences 

164-179 dB rms at 3.28 feet from the 
source 


Same as Option | No additional screeding beyond what is 


described for Alternatives B, C, D, or E 


Polar bears: 
Temporary habitat alteration 


Disturbance or displacement from 
construction airborne noise or 
human activity 


Polar bears: 
Disturbance or displacement from 
airborne noise or human activity 


Total acres: 943.9a (~60.3% in critical 
habitat) 

Onshore: 859.6 

Offshore: 84.3 

78 dBA at 50 feet from the source during 
construction 


Total acres: 1,777.1a (~16.5% in critical 
habitat) 
Onshore: 1,756.1 
Offshore: 21.0 
78 dBA at 50 feet from the source during 
construction 


Total acres: 666.6a all onshore (0% in 
critical habitat), 17.2 miles inland at its 
closest point 

Approximately 2,000-foot-long ice bridge 
across the Colville River with 700 feet 
spanning the active winter channel 

Additional 850 feet (total) of ice ramps 

78 dBA at 50 feet from the source during 
construction 

535,160 total trips (Year 3 through Year 7) 

0 to 4,590 trips per summer (Year 3 
through Year 6) 

264,988 trips per winter and spring (Year 5 


and Year 7) (up to 68.4 trips per hour) 


2,306,110 total trips (Year 2 through Year 
1» 

0 trips per summer 

43,680 to 1,082,620 trips per winter and 
spring (up to 279.6 trips per hour 


3,196,450 total trips (Year 2 through Year 
7) 

0 trips per summer 

43,680 to 1,475,740 trips per winter and 
spring (up to 381.1 trips per hour 
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Project Effect to Marine Mammals 
Component 
Air traffic? Polar bears and seals: 
Disturbance or displacement from 
construction airborne noise or 


human activity 


Barge and All marine mammals: 
support vessel |Temporary disturbance or 
traffic? displacement from underwater 
noise and human activity 
Injury or mortality from vessel 
strikes 
All Polar bears: 


Total acres of offshore disturbance 
(within 0.5 mile of in-water 
work, USFWS buffer)* 

Total acres of onshore disturbance 
(potential terrestrial denning 
habitat within 1 mile of winter 
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Option 1: Atigaru Point Module 

Transfer Island 

326 total fixed-wing trips (Year 2 through 
Year 7); 69 to 81 dBA at 1,000 feet from 
the source 

Near the coast: 0 in summer to/from 
Alpine, 10 to 15 in winter and spring Year 
2; 0 to 12 per summer to/from Atigaru 
Point, 5 to 18 per winter and spring 

450 total helicopter trips (Year 2 through 
Y7); 70 to 80 dBA at 1,000 feet from the 
source 

15 in summer to/from Alpine (Year 2) 


Option 2: Point Lonely Module Transfer Option 3: Colville River Crossing 


Island 

326 total fixed-wing trips (Year 2 through 
Year 7); 69 to 81 dBA at 1,000 feet from 
the source 

Near the coast: 0 in summer to/from 
Alpine, 10 to 15 in winter and spring Year 
2; 0 to 12 per summer to/from Point 
Lonely, 5 to 18 per winter and spring 

450 total helicopter trips (Year 2 through 
Year 7); 70 to 80 dBA at 1,000 feet from 
the source 

15 in summer to/from Alpine (Year 2) 


Nearshore barge route ~1,100 miles RT, 
support vessel route ~100 miles RT 

9 barges, 16 tugboats, and 259 support 
vessels, 4 summer seasons 

145 to 175 dB rms at 3.28 feet from the 
source (distance to 120 dB rms 
underwater threshold is 7,067 feet for all 
marine mammals) ° 

1,450.5 acres within 0.5 mile of in-water 
work 

935.4 acres within | mile of onshore work 


70 total fixed-wing trips (Year 3 through 
Year 7); 69 to 81 dBA at 1,000 feet from 
the source 

Near the coast: 5 to 9 per winter and spring 
to/from Alpine (Year 5 and Year 7), 0 in 
summer and fall; 0 to 6 per summer 
to/from Kuparuk; 5 to 9 per winter and 
spring (Year 5 and Year 7) 

16 total helicopter trips (Year 3 through 
Year 7); 70 to 80 dBA at 1,000 feet from 
the source 

§ per summer to/from Alpine (Year 5 and 


eara)) 


Nearshore barge route ~1,000 miles RT, 
support vessel route ~200 miles RT 

9 barges, 16 tugboats, and 259 support 
vessels, 4 summer seasons 

145 to 175 dB rms at 3.28 feet from the 
source (distance to 120 dB rms 
underwater threshold is 7,067 feet for all 
marine mammals) © 

1,450.5 acres within 0.5 mile of in-water 
work 

1,296.3 acres within | mile of onshore 
work 


Nearshore barge route ~1,200 miles RT, 
support vessel route ~5.2 miles RT 

9 barges, 16 tugboats, and 60 support 
vessels, 2 summer seasons 

145 to 175 dB rms at 3.28 feet from the 
source (distance to 120 dB rms 
underwater threshold is 7,067 feet for all 
marine mammals) © 


1,277.4 acres within 0.5 mile of in-water 
work 
521.0 acres within | mile of onshore work 


Distance to nearest known polar 
bear den? 


3.6 miles to gravel infrastructure 
< 0.1 mile from ice infrastructure 


8.8 miles to gravel infrastructure 
< 0.1 mile from ice infrastructure 


2.8 mile to gravel infrastructure 
10.3 mile from ice infrastructure 


Note: ~ (approximately); < (less than); dB (decibels); dBA (A-weighted decibels); rms (root-mean-square); RT (roundtrip); USFWS (U.S. Fish and Wildlife Service). All sound levels are detailed in Appendix E.13, Marine 


Mammals Technical Appendix. 
* Includes multi-season ice pads in total. 


> Traffic is detailed in Tables included in Section 5.0, Swmmary Comparison Tables for Analysis, in Appendix D.1. 
“ Disturbance for underwater noise sources (vessels, barges, screeding) is calculated using the National Marine Fisheries Service underwater disturbance threshold of 120 dB rms assuming transmission loss of 15 log(R) for all 
marine mammals, including polar bears. It is understood that the USFWS recommends the use of 160 dB rms for disturbance of underwater sounds for polar bears, the underwater threshold of 120 dB rms was used to be 

consistent in the Environmental Impact Statement and Section 7 consultations. The disturbance area is not quantified for the barge route since the route is estimated. 
“ The presence of a historical polar bear den is not necessarily indicative that polar bears would den in the same area. 
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Sem G| Oil Spills and Accidental Releases 

The EIS evaluated potential effects from accidental spills. Chapter 4.0, Spill Risk Assessment, describes the 
likelihood, types, and sizes of spills that could occur. Under all action alternatives, spills and accidental releases 
of oil or other hazardous materials could occur. Spills associated with the storage, use, and transport of waste and 
hazardous materials during all Project phases would likely be contained to gravel or ice pads, inside structures, or 
within secondary containment structures. Therefore, these types of spills would not be expected to affect marine 
mammals. 


Spills from oil infrastructure could occur during drilling and operations from leaking wellheads, facility piping, 
process piping, or ASTs but would likely be contained to, and cleaned up on, gravel pads or their immediate 
fringes. In the unlikely event that a pipeline spill occurs at a river crossing during high water flow, the extent of 
the accidental release could be larger and affect polar bear terrestrial habitat. A spill from a pipeline crossing 
streams in the Willow area may reach the channels of Fish (Igalliqpik) Creek or the Kalikpik River, particularly 
during periods of flooding. The relatively low flow and highly sinuous nature of streams in the Fish (Iqalliqpik) 
Creek and Kalikpik River basin may preclude a spill into one of these rivers from reaching Harrison Bay. 


If a reservoir blowout were to occur, there is the potential for oil to reach nearby freshwater lakes and stream 
channels; however, oil is unlikely to reach Harrison Bay due to the distance to the drill sites and the sinuous 
nature of the streams in the area (CPAI 2018a). 


If a spill to the marine environment were to occur from vessels used during MTI construction or sealift module 
delivery, it would be expected to be very small to small, limited to refined products (e.g., diesel, lubricating oil), 
localized to the immediate area of the vessel route or MTI, and short in duration (less than 4 hours). The expected 
spill occurrence rates for these spill types would be low to very low and the spills would be expected to occur 
during construction of the module transport site itself or originate from smaller watercraft (e.g., tugboats that 
handle the module transport barges, support vessels). It would be possible, although of very low likelihood, that a 
medium to very large spill could occur along existing marine waterways leading to the sealift module transfer site. 
This would only occur if a tugboat or barge transporting modules runs aground, sinks, or its containment 
compartment(s) were breached, and the contents released (USACE 2012). The duration of these spill types would 
vary from about a day to up to several days, depending on the spill’s location and the proximity of the shore-based 
response. Similarly, the geographic extent of these spills would vary and may or may not reach land, depending 
upon the location of the spill and prevailing meteorological and oceanographic conditions at the time of the spill. 
Since the duration and frequency of marine vessel use for the Project would be limited, the likelihood of a spill of 
this nature would be very low. 


The HDD crossing of the Colville River with diesel and seawater pipelines could also create a potential risk of a 
spill. However, the risk would be very low (approaching zero) since the pipelines would be insulated and placed 
within an outer pipeline casing, which would inhibit heat transfer to permafrost, contain fluids in the event of a 
leak or spill, and provide structural integrity. The existing HDD crossing of the Colville River by the Alpine Sales 
Oil Pipeline has had no spills to date; it was constructed in 1998 and 1999 and is similar in design and size as that 
proposed for Willow. Any unintended releases from the diesel pipeline within the outer pipeline casing would be 
detected and responded to quickly. It would be very unlikely that fluids would reach the Colville River or the 
delta and expose marine mammals. If they did, pre-staged spill response materials located throughout the CRD 
would allow a quick response and increase the likelihood of containment. 


If an accidental release occurs and enters a habitat in which polar bears or their prey could be exposed, injury or 
mortality could occur. Although there have been no documented impacts on polar bears from oil spills on the 
North Slope, in the unlikely event of a spill, polar bears or other marine mammals could be exposed to toxic 
substances. Effects on experimentally oiled captive bears have included acute inflammation of the nasal passages, 
marked epidermal responses, anemia, anorexia, biochemical changes indicative of stress, renal impairment, and 
death (@ritsland, Engelhardt et al. 1981; USFWS 2006). Oiling could cause significant thermoregulatory 
problems by reducing the insulation value of the pelt (Hurst and @ritsland 1982; Oritsland, Engelhardt et al. 
1981). In experimental oiling, many effects did not become evident until several weeks after exposure to the oil 
(USFWS 2006). 


Oil ingestion by polar bears through consumption of contaminated prey and by grooming or nursing could have 
pathological effects, depending on the amount of oil ingested and the physiological state of the bear (USFWS 
2006). It is likely that polar bears swimming in, or walking adjacent to, an oil spill will inhale petroleum vapors. 
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Inhalation of highly concentrated vapors, such as gasoline in excess of 10,000 parts per million, is typically fatal 
(Boesch and Rabalais 1987). At lower concentrations, up to 1,000 parts per million, humans and laboratory 
animals can develop inflammation, hemorrhaging, and congestion of the lungs (Boesch and Rabalais 1987). 
Oritsland, Engelhardt et al. (1981) reported that inhalation of hydrocarbons from crude oil in a confined space 
may have been a factor in the death of two of three captive polar bears exposed to oil in their experiments. 


Other marine mammals could be impacted by an accidental release in the following ways: 1) acute toxicity caused 
by an event such as an oil spill can result in acute mortality or injured animals with neurological, digestive, and 
reproductive problems, and/or 2) can cause detrimental effects to the population through complex biochemical 
pathways that suppress the immune system or disrupt the endocrine system of the body causing poor growth, 
development, reproduction, and reduced fitness (NMFS 2008). Contamination of lower trophic-level prey could 
also reduce the quality and/or quantity of marine mammal prey in the area of the release. In addition, individuals 
that consume contaminated prey could experience long-term effects to health (Geraci 1990). Releases would 
likely be isolated to the immediate area and not affect large areas or important marine mammal foraging sites. 


3.13.3 Unavoidable Adverse, Irretrievable, and Irreplaceable, Effects 


Even with LSs and ROPs in place, some unavoidable impacts to marine mammals would occur, including direct 
loss of habitat and disturbance, displacement due to noise, and the physical presence of equipment or personnel. 
These impacts would be irretrievable throughout the life of the Project (approximately 30 years). Most impacts 
would not be irreversible or affect the long-term sustainability of marine mammals in the analysis area if 
reclamation of permanent infrastructure occurred. If reclamation of permanent infrastructure did not occur, effects 
would be irreversible. The alteration of nearshore habitat would be irreversible because even if the MTI is 
abandoned and reshaped, it would still exist. 


3.14 Land Ownership and Use* 

The analysis area for land ownership and use extends from Kuparuk Mine Sites C and E and a portion of the 
existing Kuparuk gravel road network and Oliktok Point on the east, to Point Lonely on the west, 3 miles offshore 
into the Beaufort Sea to the north, to 2 miles south of the southernmost Project element (Figure 3.14.1). 


The temporal scale of the analysis includes the 30 years of Project construction and operations (varies by 
alternative), as well as ongoing effects (e.g., reclamation) that may extend beyond the Project life. Research on 
gravel pad restoration on the North Slope indicates that recovery of plant cover to comparable levels to adjacent 
tundra would be greater than 20 to 30 years (Everett 1980). If reclamation did not occur, effects would be 
permanent. 


Because current and prospective future permitted recreation use in the analysis area is low (BLM 2012c), this land 
use is not analyzed in detail in the EIS. 


3.14.1 Affected Environment* 

Land ownership in the analysis area differs by surface and subsurface estate, particularly for lands granted to 
ANCSA corporations. ANCSA regional corporations (e.g., the ASRC typically received both surface and 
subsurface estates on lands transferred to them. Village corporations (e.g., Kuukpik) typically received surface 
estate, with subsurface estates granted to their regional corporation. Lands selected by ANCSA corporations but 
not conveyed (selected lands) remain federal lands managed by BLM. 


Within the land use analysis area, approximately 48.0% of the surface estate (Figure 3.14.1) is managed by BLM. 
The State owns 620,398.8 acres (25.7%) of the analysis area east of the Colville River. The NSB has two parcels 
east of the Colville River, one near Kuparuk and one east of the main access road that heads south from Kuparuk 
DS2M; these make up 0.1% of the analysis area. Other nonfederal surface ownership in the analysis area includes 
141,783.1 acres (5.9%) conveyed to the Kuukpik (the ANCSA village corporation for Nuiqsut) and 10,927.2 
acres (0.5%) have been selected by ANCSA corporations (selected lands) but not conveyed. There are several 
Native allotments in the western portion of the analysis area and others along the CRD and near Oliktok Point and 
Ocean Point, making up 3,745.3 acres or 0.2% of the analysis area. Surface land management in the analysis area 
is summarized in Table 3.14.1. 


The state owns navigable waters subsurface onshore and tidal areas seaward of the Beaufort Sea coast out to 
3 miles. BLM manages subsurface rights on federally owned surface lands and on many, but not all, Native 
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allotments, including the subsurface in the BTU, where the subsurface aspects of the Project would occur (Figure 
3.14.1). 


The land within the analysis area is wildlife habitat and used for subsistence. Within the NPR-A, BLM has 
authorized several research permits, special recreation permits, the NSB Community Winter Access Trail, and 
winter cross-country rights-of-way. Areas of industrial use (oil and gas exploration and development) occur in the 
Alpine and GMT developments. Nuiqsut is primarily residential, with some institutional and commercial uses. 
Oliktok Dock is used for industrial purposes and marine shipping. 


Table 3.14.1. Surface Land Management in the Analysis Area 
Land Manager Acreage Percentage of Total 


Bureau of Land Manag 

U.S. Air Force 

U.S. Army 152.8 <0.1% 
U.S. Coast Guard 2.0 <0.1% 
Alaska Native Allotment 3,745.3 OF 
Alaska Native Lands patented or interim conveyed? 141,783.1 5.9 
Alaska Native Lands (selected) 10,927.2 0.5 
State of Alaska 620,398.8 Pd 
Local government 
Undetermined (waterbodies) 474,732.6 19.7 
Total 2,410,417.4 100.0 


Note: < (less than). 
@ Also referred to as Alaska Native Claims Settlement Act lands. 


The NSB regulates land use and development in the borough under the North Slope Borough Area Wide 
Comprehensive Plan (NSB 2005) and the NSB zoning regulations (North Slope Borough Municipal Code 
[NSBMC] Title 19). Three NSB zoning designations apply to areas within the analysis area: 
e Resource Development Districts are designed to address resource impacts early and provide for 
streamlined permit approvals in each district. 
e Conservation Districts are designed to conserve natural resources that residents depend on for subsistence. 
e Village Districts govern city limits and coincide with the official boundaries of the City of Nuiqsut. 


Conservation District is the default designation for lands outside of village districts that have not been rezoned for 
development. Conservation Districts allow for some exploration activities, but construction of oil and gas 
development facilities, such as gravel roads and pads, require lands to be rezoned to Resource Development 
District. 
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_ A detailed Willow Project Master Plan and documentation of conformance with other NSB conditions was 

_ submitted by CPAI in 2020 to the NSB to rezone the Project area from a Conservation District to Resource 

_ Development District (Appendix E.14, Land Ownership and Use Technical Appendix). The NSB approved the 
_ request to rezone the Project area from a Conservation District to a Resource Development District (RDD) on 
_ January 15, 2021, subject to stipulations and mitigation measures (NSB 2021b). See section 3.14.2.3 for 

_ additional details. 


: While a RDD allows for more intensive resource development activities, permitted activities cannot permanently 
_ or seriously impair the surrounding ecosystem and its ability to support the plants and animals on which residents 
| depend (NSBMC 2019). In the analysis area, lands owned by Kuukpik that lie outside of city limits are zoned for 


BLM manages the NPR-A under the plan adopted in the [AP/EIS ROD (BLM 2022b). This plan allows for oil 
and gas development in most areas of the NPR-A but restricts development in river setbacks and in other key 
areas to balance development with resource protection and minimize adverse effects on key bird and caribou 
habitats. Specific LSs and ROPs to be considered for the action alternatives are discussed in more detail in 
Appendix I.1, Avoidance, Minimization, and Mitigation. 
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3.14.2 Environmental Consequences 


3.14.2.1 Avoidance, Minimization and Mitigation 
_3.14.2.1.1 Applicable Lease Stipulations and Required O) 
Table 3.14.2 summarizes the NPR-A IAP LSs and ROPs that would apply to Project actions on BLM-managed 
_ lands and are intended to mitigate impacts to land ownership and land use from development activity (BLM 
_ 2020b). The LSs and ROPs would reduce impacts created by Project facilities (e.g., roads, airstrips, pipelines) on 
_ floodplains, rivers, streams, subsistence use, and hunting and fishing areas, and would provide opportunities for 
_ community involvement in planning to prevent conflicts with subsistence, cultural, and recreation uses. In 2021, 
_ BLM was directed to reevaluate the 2020 NPR-A IAP. The NPR-A IAP reevaluation resulted in the issuance of a 
_ new NPR-A JAP ROD that selected alternative nearly identical to the 2013 NPR-A IAP ROD. Full text of the 
_ requirements is provided in BLM (2022b). 


erating Procedures* 


Table 3.14.2. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Land Ownership and Use* 


LS or Description or Objective Requirement/Standard 

ROP 

ROP E-1 |Protect subsistence use and access to | All roads must be designed, constructed, maintained, and operated to 
subsistence hunting and fishing create minimal environmental impacts and to protect subsistence use and 


areas and minimize the impact of oil |access to subsistence use areas. 

and gas activities on air, land, water, 

fish, and wildlife resources. 

ROP E-2 |Protect fish-bearing waterbodies, Permanent oil and gas facilities are prohibited within 500 feet of fish- yi 
water quality, and aquatic habitats. | bearing waterbodies (as measured from the ordinary high-water mark). 

Essential pipeline and road crossings will be permitted on a case-by-case 

basis. Note: Also refer to Stipulations K-1 and K-2. 

ROP E-3 | Maintain free passage of marine and | Linear infrastructure that connects to the shoreline (e.g., causeways, docks) 


anadromous fish and protect is prohibited in river mouths or deltas. Artificial gravel islands and 
subsistence use and access to permanent bottom-founded structures are prohibited in river mouths or 
subsistence hunting and fishing. active stream channels on river deltas. 

ROP E-5_ |Minimize impacts of the Facilities shall be designed and located to minimize the development 
development footprint. footprint. Issues and methods to be considered include: 


a. Use of maximum extended-reach drilling for production drilling. 

b. Sharing facilities with existing development. 

c. Collocation of all oil and gas facilities, except airstrips, docks, and 
seawater-treatment plants, with drill pads. 

d. Integration of airstrips with roads. 

e. Use of gravel-reduction technologies (e.g., insulated or pile-supported 
pads). 

f. Coordination of facilities with infrastructure in support of offshore 
development. 


Note: Where aircraft traffic is a concern, consideration shall be given to 
pots gravel pad size and available supply storage capacity with 


otential reductions in the use of aircraft to support oil and gas operations. 
ROP E-6 |Reduce the potential for ice-jam Stream and marsh crossings shall be designed and constructed to ensure 
flooding, impacts to wetlands and _| free passage of fish, reduce erosion, maintain natural drainage, and 
floodplains, erosion, alteration of minimize adverse effects to natural stream flow. Note: Bridges, rather than 
natural drainage patterns, and culverts, are the preferred method for crossing rivers. When necessary, 
restriction of fish passage. culverts can be constructed on smaller streams, if they are large enough to 
avoid restricting fish passage or adversely affecting natural stream flow. 
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LS or 
ROP 


Description or Objective 


ROP E- 
it 


ROP E-7 |Minimize disruption of caribou 


movement and subsistence use. 


Minimize the impact of mineral 
materials mining activities on air, 
land, water, fish, and wildlife 
resources. 


Minimize impacts on bird species, 
particularly those listed under the 
Endangered Species Act and BLM 
special status species, resulting from 
direct or indirect interaction with 
infrastructure. 


Requirement/Standard 


Pipelines and roads shall be designed to allow the free movement of 


caribou and the safe, unimpeded passage of the public while participating 

in subsistence activities. The accepted design practices are: 

a. Elevating aboveground pipelines a minimum of 7 feet as measured from 
the ground to the bottom of the pipeline at VSMs. 

b. In areas where facilities or terrain may funnel caribou movement, ramps 
over pipelines, buried pipelines, or pipelines buried under roads may be 
required by the AO. 

c. A minimum distance of 500 feet between pipelines and roads shall be 
maintained. Separating roads from pipelines may not be feasible within 
narrow land corridors between lakes and where pipelines and roads 
converge on a drill pad. Where it is not feasible to separate pipelines 
and roads, alternative pipeline routes, designs and possible burial within 
the road will be considered by the AO. 

Gravel mine site design and reclamation will be in accordance with a plan 

approved by the AO. The plan shall consider: 


a. Locations outside the active floodplain. 

b. Design of gravel mine sites within active floodplains to serve as water 
reservoirs for future use. 

. Potential use of the site for enhancing fish and wildlife habitat. 

d. Potential storage and reuse of sod/overburden for the mine site or at other 

disturbed sites on the North Slope. 

Bird species with special status are protected under ROP E-10 and ROP E-21, 

and by the protections outlined below. Before the approval of infrastructure 

construction, the following studies shall be conducted, and recommended 

design elements shall be incorporated. 


QO 


Special Conditions in Spectacled and/or Steller’s Eiders Habitats: 

a. BLM requires submittal of a minimum of 3 years of site-relevant survey 
data before authorization of construction if such construction is within 
spectacled and Steller’s eider habitats. BLM will evaluate adequacy of 
survey data and ecological mapping to determine if ground-based nest 
surveys are required. Information gained from these surveys shall be used 
to make infrastructure siting decisions. 

b. If spectacled and/or Steller’s eiders are determined to be present within the 
proposed development area, the applicant shall work with USFWS and 
BLM early in the design process to site roads and facilities in order to 
minimize impacts to nesting and brood-rearing eiders and their habitats. 


Special Conditions in Yellow-billed Loon Habitats: 

The permittee shall determine and submit to BLM information on yellow- 
billed loon habitat presence within a project area using the most current data 
and analysis results from research conducted within the NPR-A. 


a. If yellow-billed loon habitat is determined to be present within the project 
area, BLM will require submittal of a minimum of 3 years of site-relevant 
survey data of lakes greater than 25 acres within | mile of the proposed 
infrastructure. 

b. The design and location of infrastructure must minimize disturbance. 

The default standard mitigation shall be a minimum 0.5-mile buffer around 
all recorded nest sites and shall be up to 1 mile, where feasible. Lakes with 
yellow-billed loon occupancy shall also include a minimum 1 ,625-foot 
buffer around the shoreline. Development would generally be prohibited 
within buffers; BLM would consider waivers or modifications to this 


requirement if no other feasible option exists. 
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LS or 
ROP 


ROP H-1 


ROP H-3 


Description or Objective 


Requirement/Standard 


Provide opportunities for 
participation in planning and 
decision making to prevent 
unreasonable conflicts between 
subsistence uses and other activities. 


Lessee/permittee shall consult directly with affected communities using the 

following guidelines: 

a. Before submitting an application to BLM, the applicant shall consult with 
directly affected subsistence communities, NSB, and the NPR-A 
Subsistence Advisory Panel to discuss the siting, timing, and methods of 
their proposed operations. The applicant shall make every reasonable 
effort, including such mechanisms as conflict avoidance agreements and 
mitigating measures, to ensure that proposed activities will not result in 
unreasonable interference with subsistence activities. 

b. The applicant shall submit documentation of consultation efforts as part of 
its operations plan. The applicant must allow time for BLM to conduct 
formal government-to-government consultation with Native Tribal 
governments if the proposed action requires it. 

c. A plan shall be developed that shows how the activity will be scheduled 
and located to prevent unreasonable conflicts with subsistence activities. 
The plan should address the following items: 

1. A detailed description of the activities to take place. 

2. A description of how the lessee/permittee will minimize and/or 
address potential impacts identified by the AO. 

3. A detailed description of the monitoring effort to take place, 
including process, procedures, personnel involved and points of 
contact both at the work site and in the local community. 

4. Communication elements to provide information on how the 
applicant will keep potentially affected individuals and 
communities up-to-date on the progress of the activities and 
locations of possible, short-term conflicts with subsistence 
activities. 

5. Procedures necessary to facilitate access by subsistence users to the 
permittees’ area of activity or facilities. 

d. During development, monitoring plans must be established for new 
permanent facilities to assess an appropriate range of potential effects on 
resources and subsistence. 

e. Permittees that propose barging facilities, equipment, supplies, or other 
materials to the NPR-A in support of activities in the NPR-A shall notify, 
confer, and coordinate with the Alaska Eskimo Whaling Commission, the 
appropriate local community whaling captains’ associations, and NSB to 
minimize impacts from barging on subsistence whaling activities. 

f. Barge operators requiring a BLM permit are required to demonstrate that 
barging activities will not have unmitigable adverse impacts on the 
availability of marine mammals to subsistence hunters. 

g. All vessels over 50 feet long engaged in operations requiring a BLM 
permit must have an Automatic Identification System transponder system 
on the vessel. 


Minimize impacts to sport hunting 
and trapping species and to 
subsistence harvest of those animals. 


Hunting and trapping by lessee's/permittee’s employees, agents, and 
contractors are prohibited when persons are on “work status.” Work status 
is defined as the period during which an individual is under the control and 
supervision of an employer. Work status is terminated when the 
individual’s shift ends and he/she returns to a public airport or community 
(e.g., Fairbanks, Utqiagvik, Nuiqsut, or Deadhorse). Use of 
lessee/permittee facilities, equipment, or transport for personal access or 
aid in hunting and trapping is prohibited. 
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Description or Objective 


River Setbacks 
Minimize the disruption of natural 
flow patterns and changes to water 
quality; the disruption of natural 


functions resulting from the loss or 
change to vegetative and physical 
characteristics of floodplain and 
riparian areas; the loss of spawning, 
rearing or over-wintering habitat for 
fish; the loss of cultural and 
paleontological resources; the loss of 
raptor habitat; impacts to subsistence 
cabin and campsites; the disruption of 
subsistence activities; and impacts to 


Requirement/Standard 


River Setbacks 
Permanent oil and gas facilities, including gravel pads, roads, and pipelines, 
are prohibited in the streambed and adjacent to the rivers listed below. On a 
case-by case basis, essential pipeline and road crossings will be permitted 
through setback areas. 

a. Colville River: A 2-mile setback from the boundary of NPR-A where the 
river determines the boundary along the Colville where BLM manages 
both sides of the river up through T5S, R30W, U.M. Above that point to 
the juncture of Thunder and Storm creeks, the setback is 0.5 mile. 

b. Fish Creek: A 3-mile setback from the creek downstream from the eastern 
edge of Section 31, T11N, RIE, U.M. and a 0.5-mile setback farther 
upstream. 

c. Judy (Kayyaaq) Creek: A 0.5-mile setback. 

d. Ublutuoch (Tinmiaqsiugvik) River: a 0.5-mile setback. 


scenic and other resource values. 
Deepwater Lakes 


LS K-2 Generally, permanent oil and gas facilities are prohibited on the lake or 
lakebed and within 0.25 mile of the ordinary high-water mark of any deep 
lake as determined to be in lake zone III (i.e., depth greater than 13 feet 
[4 m]; Mellor 1985). On a case-by-case basis, essential pipeline(s), road 
crossings, and other permanent facilities may be considered through the 
permitting process in these areas where the lessee can demonstrate on a 


site-specific basis that impacts will be minimal. 


Minimize the disruption of natural 
flow patterns and changes to water 
quality; the disruption of natural 
functions resulting from the loss or 
change to vegetative and physical 
characteristics of deepwater lakes; 
the loss of spawning, rearing or over 
wintering habitat for fish; the loss of 
cultural and paleontological 
resources; impacts to subsistence 
cabin and campsites; and the 

disruption of subsistence activities. 

Source: BLM 2022 


Note: AO (authorized officer); BLM (Bureau of Land Management); LS (lease stipulation); NPR-A (National Petroleum Reserve in Alaska); m (meter); NSB 
(North Slope Borough); ROP (required operating procedures); USFWS (U.S. Fish and Wildlife Service); VSM (vertical support member). 


All action alternatives would require exceptions from LSs and ROPs, as detailed in Table D.4.9 in Appendix D.1, 
Alternatives Development. When exceptions are granted, they typically are specific to stated Project actions or 
locations and are not granted for all Project actions. Exceptions that would affect land use would include those to 
LS K-1 and K-2 and ROPs E-2, E-7, and E-11. 


All action alternatives include road and pipeline crossings of fish-bearing waterbodies (including one or more of 
the waterbodies protected in LSs K-1 and K-2 and ROP E-2), and gravel roads and pads for water source access 
and freshwater intake infrastructure at lakes in the Project area (varies by alternative). Deepwater lake M0015 
would be the site of CWFR (under Alternatives B, C, and D) or a water source lake (Alternative E) and would 
require an exception from LS K-2. As a result, it is not possible in all instances to avoid encroachment within 500 
feet of every waterbody. 


It may not be feasible in all areas to maintain a minimum distance of 500 feet between pipelines and roads (ROP 
E-7) due to road and pipeline design constraints. Exceptions would occur where roads and pipelines converge on 
a drill site or at narrow land corridors between lakes where it is not possible to maintain 500 feet of separation 
between pipelines and roads without increasing potential impacts to waterbodies. 
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_ All action alternatives would cross the default standard mitigation disturbance setback of 0.5 mile around 

_ recorded nest sites for yellow-billed loons and a 500-meter (1,625-foot) setback of the shoreline of lakes with 

_ yellow-billed loon occupancy requiring an exception from ROP E-11. These encroachments would be from water 
_ use infrastructure on brood-rearing lakes M1523A and L9911 and gravel roads and pads, pipelines, and boat 


The boat ramp(s) would be located near the gravel road crossings of the Ublutuoch (Tinmiaqsiugvik) River (all 
action alternatives), and Judy (Iqalliqpik) Creek and Fish Creek (under Alternatives B and E), and due to these 
locations, would require exceptions from LS K-2 and ROP E-2 due to gravel infrastructure near fish-bearing 
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waterbodies. Because the intent of a boat ramp is to access a waterbody, it is not possible to avoid encroachment 
within 500 feet of the waterbody. The ramps at the Ublutuoch (Tinmiagsiugvik) River and Judy (Igalliqpik) Creek 
would likely also cross the standard disturbance setback of | mile around recorded yellow-billed loon nest sites 
and 1,625 feet around the shoreline of nest lakes. However, the boat ramp on the Ublutuoch (Tinmiaqsiugvik) 
River would be on Native land and thus LSs and ROPs would not apply in those areas. The boat ramp on Fish 
Creek (Alternatives B and E) would be in the TLSA. 


3.14.2.1.2 Proponent’s Design Measures to Avoid and Minimize Effects 


CPAI’s design features to avoid or minimize impacts are listed in Table I.1.2 in Appendix I.1. 


3.14.2.1.3 Resource Specialists Additional Suggested Avoidance, Minimization, or Mitigation 


An additional suggested mitigation measure to reduce impacts created by Option 3 could include the following: 
e Develop a coordination plan with other stakeholders who are permitted to use the CWAT snow road (i.e., 
Nuiqsut residents) by BLM to prevent access conflicts during sealift module movement across the 
Colville River. 


3,14.2.1-4 Public and Cooperating Agency Suggested Mitigation Measures® : 
) Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 
_ Supplemental EIS are listed in Tables 1.4.1 and 1.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
_ The following public and cooperating agency additional suggested mitigation measures may reduce impacts to 

| land use. 


_e Proposed projects that would have a gravel footprint exceeding 300 acres would be limited to developing 

| no more than 65% of the proposed project before instituting a minimum 2-year pause to observe project 
impacts (e.g., permafrost, hydrology, caribou, subsistence). The authorized officer will be responsible for 

determining the need for permit review based on the monitored findings. 

_e Drill site BTS and the gravel roadway to BTS will not be authorized for construction for three years after 

the construction of the Project's other three drill sites is complete. 

e Develop a road use agreement between CPAI and BLM that provides BLM unfettered access of project 

gravel and ice roads, except when safety may be jeopardized by road conditions or activity. 

: e BLM will develop compensatory mitigation that provides durable, long-term protection for the 

Teshekpuk Caribou Herd to fully offset impacts of the Project on that Herd, to include protecting the 
surface area of Teshekpuk Lake, a buffer along all shores of the lake, and the LS K-10 Caribou 
Movement Corridors/K-16 Deferral Areas (under Alternative E in the 2020 National Petroleum Reserve 
in Alaska Integrated Activity Plan Final Environmental Impact Statement) using existing statutory, 
management, or administrative authorities, with a focus on restricting future leasing or surface 
development in those areas. 


3.14.2.2 Alternative A: No Action 

Under Alternative A, there would be no land ownership or land use impacts as the result of the Project; however, 
existing oil and gas activities and exploration in the area would continue as would existing impacts from 
development activity, including impacts created by facilities, roads, airstrips, pipelines, etc., as described in 
Section 3.14.1, Affected Environment. 
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_ 15, 2021, NSB Ordinance Serial No. 75-06-75 (NSB 2021b). The Ordinance, including the conditions of 

_ approval, general stipulations, and mitigation measures is included in Appendix E.14. The rezoning ordinance 

_ amended the official NSB zoning map to rezone 37,654 acres from Conservation District to RDD for lands that 

_ are needed to develop the Project. The rezone request includes all lands underlying proposed gravel roads, gravel 
_ pads, infield pipelines, annual ice roads, and ice pads to be constructed in the first phase of development (Phase 

_ 1). The rezone request does not include facilities already within an existing RDD or lands underlying proposed 
drill sites BT4 and BTS, and their associated roads and pipelines (Phase 2), even though these facilities and 
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: activities are described in the Willow Project Master Plan. CPAI will submit a rezoning request for Phase 2 
_ development under separate application before beginning activities. 


_ The differences among the action alternatives and module delivery options does not change NSB rezoning 

_ requirements, but the number of acres rezoned varies by alternative and option. Areas with existing infrastructure 
_ around the Alpine and GMT developments, Oliktok Point, and Kuparuk, have been previously rezoned (Table 

_ 3.14.3). Most of the land affected under the action alternatives and module delivery options is managed by BLM, 
_ with about 4 acres of fill or excavation on ANCSA land and 1.0 to 2.3 acres on state land (depending on the 


3.14.2.3.1 Action Alternatives* 

All action alternatives would be consistent with the restrictions on land use in RDD and would not permanently or 
seriously impair the surrounding ecosystem, as discussed in Section 3.9, Wetlands and Vegetation, through 
Section 3.13, Marine Mammals. There would be no changes in land ownership under any of the action 
alternatives, and the changes in land use would be the same for all action alternatives. Land use would change 
from primarily subsistence harvest use and wildlife habitat with areas of oil exploration and development to 
specific areas of oil industry infrastructure (e.g., gravel pads and roads, WPF, pipelines, CFWR). Effects on 
subsistence and wildlife habitat land uses are discussed in Section 3.16, Subsistence and Sociocultural Systems, 
and Section 3.10, Fish, through Section 3.14, Land Ownership and Use. The areas proposed for development 
under the action alternatives are all outside the Nuiqsut city boundaries and would not change land uses in the 
city. 

Alternative B’s access road (1.0 mile) and pipeline (1.4 miles) would cross through the CRSA raptor protection 
area and through a yellow-billed loon nest buffer. Infield roads and pipelines would also cross through the Judy 
(Iqalliqpik) Creek and Fish Creek river setbacks and additional yellow-billed loon nest buffers. Alternative B 
would also construct an infield road, a pipeline, and two drill sites (BT2 and BT4) within the TLSA (106.3 acres). 


Alternative C would require most of the same exceptions as Alternative B but would eliminate the road crossing 
through the Judy (Iqalliqpik) Creek setback. This alternative would have an additional airstrip, storage, and camp 
facilities located near BT2 in the TLSA (179.7 acres). 


Alternative D would require similar exceptions to Alternatives B and C. This alternative would remove the mile 
of road through the CRSA raptor protection area but would include 1.4 miles of pipeline in the CRSA. The 
infrastructure within the TLSA would cover 108.4 acres. 


_ Alternative E evaluates the full development of the Willow reservoir with up to four drill site pads (initially three, | 
_ with decision deferred on the fourth), recognizing that a decision regarding approval of BT5 would not be made in 
_ the Willow MDP ROD resulting from this Supplemental EIS and would require any appropriate additional 
_ analysis and a separate future decision. 


_ Alternative E is similar to Alternative B and would include access road (1.0 mile) and pipeline (1.4 mile) 

_ crossings within the CRSA just southwest of GMT-2. The infrastructure within the TSLA would cover 

_ approximately 60.6 acres and would include one drill site (BT2), the Fish Creek boat ramp, Lake M0235 and 
_ M0112 water source access pads, valve pads, associated access road (5.1 miles), and pipeline (4.9 miles). 

_ Alternative E would include the WPF, an airstrip, and 3 subsistence boat ramps. Alternative E would require 
similar LS and ROP exceptions as Alternatives B, C, and D. 


All three boat ramps could be constructed under Alternatives B and E; Alternatives C and D would only construct 
_ the Ublutuoch (Tinmiaqsiugvik) River boat ramp (due to lack of a gravel road connection to the other streams). 
_ The boat ramp on Fish Creek (Alternatives B and E) would be within the TLSA. The boat ramp on the Ublutuoch | 
_ (Tinmiaqsiugvik) River would be on Native land. Each boat ramp varies in size and layout and would add a 
_ maximum 5.9 acres of gravel footprint for all three boat ramps. 


: Alternative E would reduce the amount of overall infrastructure (e.g., gravel footprint, miles of gravel road, miles | 
_ of pipeline) that may impede caribou movement and impact subsistence users. Reduced gravel infrastructure 
would also lessen impacts to wetlands and vegetation, hydrology, gravel resources, and wildlife. 


: In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis | 
_ that assumes approval of BTS and evaluates BTS analysis assuming the earliest possible construction start date 
_ (Year 7). This is assumed to be the most impactful scenario under Alternative E because it includes BTS and 
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would have the most overlap between the construction of BTS and drilling phases at BT1, BT2, and BT3. If BTS 
_ construction is deferred beyond Year 7, the anticipated impacts related to BTS would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. 


| Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized 
_ for construction, though a fourth drill site pad (BT5) may be authorized at a later time. Alternative E includes all 
_ four drill site pads for analysis to identify the most significant impact case. 


The CFWR would be constructed under Alternatives B, C, and D. The reservoir would have a 16.4-acre 
excavation footprint with the water supply channel connecting to Lake M0015. A 7-foot-high reservoir perimeter 
berm (3.9-acre footprint) would be constructed from excavation spoils and capped with gravel. Alternatives B, C, 
and D would have pipelines connections from the CFWR to the WPF and WOC. Unused excavation spoils would 
be back hauled to the Project’s gravel mine site, where the material would be placed in an excavated mine cell and 
used as backfill material. 


Unprocessed oil from GMT-2 may be delivered to the WPF for processing; this would be consistent with 
restrictions on land use in a Resource Development District and would not create further impacts on the 
surrounding ecosystem. Connecting GMT-2 to the WPF would require the installation of new pipelines, 
powerline, and communications cable with the Project’s pipelines on proposed VSMs between the WPF and 
GMT-2. GMT-2, located at the western edge of the GMT Unit, is permitted and currently under construction. The 
GMT-2 development was analyzed under a separate Supplemental EIS (BLM 2020e). 


3.14.2.3.2 Module Delivery Options 
Approximately 13 acres of state-submerged lands would be affected by module delivery Options 1 and 2, where 


the MTIs would be constructed. Module delivery Option | (Atigaru Point Module Transfer Island) and Option 2 
(Point Lonely Module Transfer Island) would require ice roads from the MTI to the Project area. The ice roads 
would cross through the Teshekpuk Lake Caribou Habitat Area. Option 1 would affect some river setback areas 
and a portion of the Teshekpuk Lake Caribou Habitat Area closed to leasing. Option 2 would cross through 
similar river setback areas but much more of the Teshekpuk Lake Caribou Habitat Area, including areas closed to 
leasing and development of new non-subsistence infrastructure. 


Option 3 (Colville River Crossing) would deliver the modules to the existing Oliktok Dock and transport them 
over the existing Kuparuk gravel road network to from the dock to DS2P, followed by transport via ice road to the 
Project area. The existing industrial use of the dock and gravel roads would not change. The ice road route from 
DS2P to the Project area would cross State of Alaska lands east of the Colville River and enter the NPR-A near 
Ocean Point. The ice road would cross the CRSA for two winter seasons. The area near Ocean Point is currently 
used by the NSB for its CWAT and by five other permitted commercial operators for transporting people and 
cargo. The Project would add additional commercial use to a portion of the route for two seasons. 


Option 3 would add approximately 5.0 acres of new gravel footprint along the existing Kuparuk gravel road 
network, on lands that are owned or managed by the State of Alaska. The gravel for these road improvements 
would be acquired from an existing Kuparuk mine site (e.g., Mine Site C, E, or F). 


The closest Project component to a Native allotment would be the ice road required under Option 3, which would 
be approximately 0.25 mile away. 


3.14.2.3.3 Action Alternative and Module Delivery Option Summary and Comparison* 


The action alternatives and module delivery options differ in the acreages to be developed (Table 3.14.3). 

_ Alternative C would have the greatest footprint due to the elimination of a segment of infield road and the need 

_ for a second airstrip and operations center. Alternative D would have a smaller footprint than Alternatives B and 

_ C through elimination of the gravel access road. Alternative E would have the smallest footprint at 429.0 acres. 
_ State offshore submerged lands would be temporarily occupied for module delivery Options 1 and 2 which would | 
_ construct an MTI. Option 3 would use the existing Oliktok Dock, impacting submerged areas around the dock. 
_ Given the vast scale of the analysis area, the difference in acreage among alternatives would not result in 

_ substantive differences in land use within the analysis area. 
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3.14.3 Unavoidable Adverse, Irretrievable, and Irreplaceable, Effects 


Even with LSs, ROPs, and mitigation measures in place, shifts in land use are unavoidable and irretrievable 
during the life of the Project (approximately 30 years). However, these impacts are very small in context of the 
available lands in the area. These impacts would not be irreversible, nor would they impact long-term 
sustainability, if reclamation of permanent infrastructure occurs. If reclamation of permanent infrastructure did 
not occur, effects would be irreversible. 
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Table 3.14.3. Municipal Rezoning Needs and Total Project Footprint (acres) by Alternative or Option* 


Landowner/Manager Alternative B: Alternative C: Alternative D: [NIQUE ea Nige Option 1: Atigaru Option2: Point Option 3: Colville 
Proponent's Disconnected Disconnected Pad Alternative Point Module Lonely Module River Crossing 
Project Infield Road Access Road Fourth Pad Deferred) Ba beigoeGhil Transfer Island 


Bureau of Land 607.9 
Management 
Department of Defense 
Private 

Alaska Native Allotment 
Alaska Native Lands 
patented or interim 
conveyed 

Alaska Native Lands 
selected 

State of Alaska 

Local government 

Undetermined 
waterbodies 


Total footprint* 619.8 752.1 689.0 548.4 
Conservation District 116.7 167.3 118.7 103.2 


Resource Development 503.2 584.8 570.4 445.2 
District 


619.9 752.1 689.1 548.4 


* Total Project footprint includes a 119.4-acre mine site footprint for Alternatives B and E, and a 198.4 mine site footprint for Alternatives C and D. 
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3.15 Economics 

The analysis area for economics is Nuiqsut (local economy), NSB (regional economy), and the State of Alaska 
(state economy). Although Project activities are located on the North Slope in proximity to Nuiqsut, the 
employment generated by the Project and the revenues generated accrue to individuals and entities throughout the 
state. The temporal scale for the Project is defined as beyond the life of the Project (approximately 30 years) until 
reclamation is complete (estimated to be greater than 20 to 30 years; Everett, Murray et al. 1985), as economic 
effects of operations would occur throughout this period. If reclamation did not occur, some effects could be 
permanent. 


Information on the relevant economies is summarized below. This discussion incorporates by reference Section 
3.4.11, Economy, in the BLM Final IAP/EIS (2012c, 2020b), and more detail on the regional and state economy is 
provided there. 


3.15.1 Affected Environment* 
Key economic information for the three economies is summarized in Table 3.15.1. 


Table 3.15.1. Summary of Key Economic Data* . 
Economic Indicator Nuiqsut North Slope Borough State of Alaska 
Civilian labor force 276 5,734 367,921 


Employed 240 5,72 341,492 


Unemployed 36 562 26,429 


Unemployment rate 13.0% 9.8% 7.2% 
Mean/Median household income $86,952/$67,361 $92,121/$79,083 $98,811/$77,790 
Mean/Median family income $84,330/$67,500 $96,631/$84,342 $112,443/$92,648 
| Per capita income 31,786 45,889 37,094 

Families below poverty level 8.3% 10.2% 7.0% 

People below poverty level 6.0% 9.4% 10.3% 


Fan ha eat re i Sa SR a er HY 


_ Nuiqsut is a small, mostly Ifupiat community with 512 residents (USCB 202 1a). Of the eight North Slope 

_ communities, it is the closest village to oil and gas facilities and exploration activities, and has been the most 

_ directly impacted by oil and gas activities to date (NSB 2022). The village is only 8 miles south of the Alpine 

_ development. Other oil and gas units around the village include the GMT unit, Pikka unit, and Horseshoe unit. 

_ Nuiqsut residents have access to the Dalton Highway (and the state's gravel road system) four months of the year 
_ (by ice road); otherwise, it is accessible by air with scheduled and chartered flights from Utqiagvik. 


_ Nuiqsut is primarily a residential community, but it has institutional facilities associated with the city, NSB, and 
_ tribe. Commercial businesses are limited. There are currently 12 active business licenses in the community, 

_ including the hotel (operated by Kuukpik), a utilities cooperative, shops, and a construction and mining 

_ equipment rental and leasing company (ADCCED 2022). Most economic activity in Nuiqsut is generated by the 
_ NSB, city, and tribal governments, as well as the ANCSA corporations. 


_ Kuukpik, the ANCSA village corporation for Nuigsut, was established in 1973 and owns surface rights to land 

_ (144,180 acres) in Nuiqsut. Original enrollment included 212 shareholders (Class A shareholders each received 

_ 100 shares). By 2015, approximately 384 Nuiqsut residents were enrolled as shareholders. The new shareholders 
_ acquired shares by inheritance or gift only and likely hold less than 100 shares (NSB 2022). In 2020, Kuukpik 

_ enrolled direct descendants of original shareholders, called Class B shareholders, resulting in a significant 

_ increase in the number of Kuukpik shareholders in both Nuiqsut and Utqiagvik since 2016 (Kuukpik Corporation 
_ 2022). This resulted in more shareholders (both local and non-local) participating in the Corporation’s benefit 

| programs (NSB 2022), including dividend payments. A report in 2019 noted that Class A shareholders received 

_ about $30,000 in dividends (Harball 2019). Kuukpik Corporation generates revenues from its subsidiaries 
involved in ice road construction, gravel mining and hauling, civil construction, drilling, seismic exploration, 

_ camp support (catering and security), and lodging services in Nuigqsut. ASRC, established in 1972, is the ANCSA 
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_ regional corporation and owns the subsurface titles to land in Nuiqsut. As of 2010, about 97% of Nuiqsut 
_ residents are ASRC shareholders (holding 100 shares) (NSB 2022). 


Government jobs account for 78% of total employment, and most employed residents work in public 
administration or educational and health services (U.S. Census 2022). Construction, transportation, and utilities 
account for most other employment sectors and are often associated with government, ANCSA corporations, or 
the oil industry. Although the oil industry is the major private industry employer in the area, most oil industry jobs 
require specific skillsets and are filled by workers from outside the North Slope. 
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_ The high unemployment rate in Nuiqsut (13%; see Table 3.15.1) reflects the lack of employment opportunities for | 
_ community residents. The NSB periodically conducts its own economic profile and census survey of NSB 
- community residents and their latest survey report noted that 26% of the Nuiqsut labor force was unemployed in 
2019 (NSB 2020). The NSB survey also estimated a much higher proportion of Nuiqsut Ifiupiat households that 

_ are below the poverty level; 39% compared to the 8.3% estimate by the U.S. Census (U.S. Census 2018b)!>. 


: Nuigsut Iftupiat households receive 57% of their income from dividend payments (e.g., Kuukpik, ASRC), 13% 

_ from the Alaska permanent fund dividend, 27% from wages, and the rest from other sources such as social 

_ security, pension, retirement, and child support (NSB 2020). Nuiqsut has lower per capita and household wage 

_ income than most other NSB communities but has higher dividend income than most. This is likely related to the 
_ proximity of recent oil and gas exploration and development on lands in the Nuiqsut vicinity. 


The cost of living in remote Alaskan communities like Nuiqsut is substantially higher than the U.S. average. 
Based on the cost-of-living index used by the U.S. military for all of its “overseas” locations, which include 
Alaska, the cost of living in Utqiagvik is 44% higher than the U.S. average (Fried 2020). Nuiqsut has experienced 
some decrease in the cost of living since the development of the Alpine oil field. Alpine provides natural gas to 
Nuiqsut for heating, reducing a major household cost component. 


The value of subsistence harvests is a substantial part of the local economy. Although not a cash resource, 
subsistence provides valuable food resources to community members. In 2019, 95% of Ifiupiat households used 
subsistence food resources, and 80% of households used subsistence resources for more than half of their diet 
(NSB 2020). Although subsistence resources are not traded in the cash economy, ADF&G estimates a 
replacement value of subsistence foods at $6 to $8 per pound (ADF&G 2016b). At that value, 2014 harvest levels 
would have had an estimated replacement value of $20,664 to $27,552 per household (ADF&G 2016b). 
Participation in subsistence also involved cash expenses for supplies, vehicles, and fuel used in harvests. Nuiqsut 
subsistence participants reported that they spent an average of $7,109 on subsistence activities in 2019 (NSB 
2020). 


Prorerccnececcnntencenenncntnnnannnsnnncnrnnensnnnnnannccnananantanencanannnesenannsanentenanncrnnarnectansarseancaennanscennararenancererassscananseesnnnnatnentnanncnennonnarnranenearneeneannennennstasnantnnnnacenenensnnnacscannacennncecsnnnnneneennnannnneseannacnnnnancennnnenensnnnnnasennnneeerannareenartnensnracennneseenecennentecearneaeannneeennee4 


| Nuiqsut is represented by municipal and tribal governments (Native Village of Nuiqsut and Ifupiat Community of : 
_ the Arctic Slope). The City of Nuiqsut was incorporated in 1975 as a second-class city under AS 29, Municipal 
_ Government. Second-class cities may provide local services and levy taxes. Most public infrastructure and 

_ services in Nuiqsut, including planning and zoning, water and wastewater service, trash pick-up, and road 

_ maintenance are provided by the NSB (NSB 2015c). 


_ Nuiqsut has adopted a bed tax and a tobacco tax (ADCCED 2018). The city’s bed tax is 12% and generated 

_ $196,172 in revenue in fiscal year 2021 and $432,479 in fiscal year 2020 (ADCCED 2018, 2021). The city’s 

_ tobacco tax (100 mills per cigarette) generated another $70,953 in fiscal year 2021 and $78,600 in fiscal year 

_ 2020. A significant portion of the City’s revenues are derived from grants and from state and local government 
_ sharing (58% in fiscal year 2021 and 50% in fiscal year 2020). In fiscal year 2020, the City of Nuiqsut also 

_ received mitigation funds amounting to $291,350 (City of Nuiqsut 2021). 


Nuiqsut is one of the North Slope communities eligible for grant funding under the NPR-A Impact Grant 
Program. The NPR-A Impact Grant Program administers grants from federal royalties, which are used to offset 
development impacts or improve communities impacted by development, as described in Section 5.3.1, State of 
Alaska National Petroleum Reserve in Alaska Impact Grant Program. BLM shares 50% of revenues generated by 
oil and gas development in the NPR-A with the state for essential public services and facilities, and the state must 
give priority to areas most directly or severely impacted by the NPR-A development. Since the inception of the 
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_ |S The NSB report cautions that some data, particularly on income, may be unreliable due to a high rate of missing data in 
: some communities, including Nuigqsut. Note that this is also an issue with the U.S. Census, American Community Survey. | 
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program in 1986, Nuiqsut has received $21,869,010 in grant funds, which accounts for 9% of the total grant funds 
awarded to North Slope communities. These grants supported general government operations, youth center 
operations and maintenance, a boat ramp, community center maintenance, a natural gas pipeline, building 
conversions, graveyard fencing, City Hall renovation, a playground, and the Colville River Access Road. For 
fiscal year 2022, seven projects worth $4.9 million were approved for funding (ADCCED 2021). 


peceaneecocpacepapesecnencenernensonecemne Se enencenesnerscnnnsranssasenenseraenesnntenane<©nnanee\nsesntensnerrarnenrnnsncnasreent eer nencnrenornte renner eaten SEC Lan eta nn nanan ened 


_ The region’s cash economy is tied to the oil and gas industry in the greater Prudhoe Bay region. Alaska’s North 

_ Slope has produced over 18 billion barrels of oil since the discovery of the Prudhoe Bay oil field in 1967. Several 
_ other oil fields have been discovered since then and today, four of the top ten largest conventional oilfields in the 
_ U.S. are located on the North Slope. North Slope Oil production has been on a steady decline since it peaked in 

_ 1988 (at 1.97 million barrels per day). Private investments made in response to state exploration and production 

_ incentives reversed the decline and resulted in an increase in production volumes in 2016 and 2017 (first 

_ production increase in 14 years) (Resource Development Council 2022). Currently (as of fiscal year 2021), 

_ Alaska’s North Slope oil production is less than 500,000 barrels per day (ADOR 2021); 


_ The oil industry’s most significant contribution to the regional economy is through property tax revenues (NSB 
_ 2019). These revenues are the primary funding source for NSB government operations and capital projects, which | 
_ in turn support jobs and generate income in NSB communities. Most oil and gas employees work extended 
_ schedules (on rotation) at drill sites and processing facilities across the North Slope; they are housed in company 

| facilities during their work shifts and regularly fly in and out of the NSB. The Alaska Department of Labor and 

_ Workforce Development (ADLWD) estimated (based on Permanent Fund Dividend data) that in 2020, only 9 

_ (less than 1%) of the North Slope oil and gas workers were residents of the NSB; 4,143 were residents of Alaska 

_ (65% of total North Slope oil workers), and 35% were from outside Alaska (Teel 2022). 


_ There are also indirect and induced jobs in the NSB that are connected to oil and gas activity, these are jobs in 
_ companies that provide support services like catering, security, and construction and maintenance work, as well as 
_ jobs linked to property taxes paid by the industry that support NSB operations. A recent study on the importance | 
_ of the oil and gas industry estimated that a total 1,637 direct, indirect, and induced jobs supported by the oil and 

_ gas industry were held by NSB residents; these jobs contributed $96 million in total annual wages in 2018 

- (McDowell Group 2014, 2020). The study also noted that in the same year, the industry paid $376.7 million in 

_ property taxes to the NSB government (95% of total NSB tax revenues). 


_ ADLWD tracks annual average employment data by industry at the regional level (the data includes both resident _ 
_ and non-resident workers). In 2019 (pre-Covid levels), ADLWD recorded total employment of 12,812 jobs inthe | 
_ North Slope region; natural resource and mining accounted for 51% of the jobs, local government accounted for 

_ 16%, professional and business services accounted for 13%, and all the other sectors each accounted for less than 

_ 5% of the total jobs (by place of work) in the region (ADLWD 2022) 


| The latest U.S. Census reported that the 2016 to 2020 average NSB median household income was $79,083; the 
_ mean household income was $92,121; per capita income was $45,889; and 10.2% of NSB families had income 

_ below the poverty level (U.S. Census 2017).!° The 2019 NSB Economic Profile and Census Report provides 

_ different income data for the region. The NSB reported that the average Ifupiat household income was $67,389; 
_ per capita income was $15,944; and 27% of Ifupiat households were below the poverty level (NSB 2020). The 

_ major contributors to income for Ifiupiat households in the NSB are wages (49%), corporation dividends (38%), 
_ the Alaska Permanent Fund dividend (8%), and income from other sources (5%) such as pensions, child support, 
_ and Social Security (NSB 2020). Furthermore, the unemployment rate estimated by the NSB survey was much 

_ higher at 32% in 2019 compared to the 2016 to 2020 5-year average of 9.8%, as reported by the U.S. Census 

| (NSB 2020; U.S. Census 2022). 


_ The NSB is a home rule borough under AS Title 29 and provides a full range of services including police and fire | 
protection, search and rescue services, construction and maintenance of roads and public facilities, utilities, health 
_ services, and fuel storage to the 8,975 permanent residents who live in the eight communities in the region(NSB_ 
_ 2021a). The NSB owns and operates various public facility assets worth $4.2 billion, which includes education 


16 U.S. Census Bureau NSB data since 2015 includes 2,174 nonresidents housed at Prudhoe Bay, so these estimates may be 
high. 
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facilities, water and sewer facilities, public housing, roads, streets, and watercourses, airports, and public safety, 
_ health, and communications facilities (NSB 2019). 


| Home rule boroughs have broad discretion on providing services and have taxing authority.’ The only tax levied 
by the NSB is property tax, and it is the largest source of general fund revenues. Property tax payments have 

_ contributed 89% of the NSB’s total general fund revenues over the past four fiscal years. Other sources of 

_ revenues include charges for services (2%), intergovernmental grants (2%), investment earnings (2%), economic 
_ impact assistance (2%), and other revenues (1%). Property taxes generated in fiscal year 2021 amounted to $405.6 
| million (NSB 2021a). | 


: The NSB also receives grant funding under the NPR-A Impact Grant Program. The NSB is one of seven entities 
_ in the NPR-A eligible to receive grants under the program. As noted above, the NPR-A Impact Grant Program 
administers grants from federal royalties, which are used to offset development impacts or improve communities 
_ impacted by development (Section 5.3.1). The NSB has received $143,327,759 (60% of total funds awarded to 

_ date) in grant funding under the NPR-A Impact Grant Program since it started. For fiscal year 2022, 13 projects 

_ amounting to $7.26 million were approved for funding (ADCCED 2021). With these grants, the NSB has funded 
_ numerous projects over the years that addressed subsistence issues, workforce development, local government, 

_ environmental health, public safety, public health, public services, utilities, transportation infrastructure, 

| recreation, and planning. 
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: Alaska’s economy is also tied closely to the oil and gas industry. When Alaska hit peak oil production in 1988, 

_ the state became the top oil-producing state in the U.S. At that time, Alaska crude production (at 2 million barrels 
| per day) accounted for 24.8% of total U.S. crude production (Teel 2022). With the increase in oil production 

_ starting in the early 1980s, petroleum revenues became the largest source of the state’s unrestricted revenue (80% 
| to 90%). Alaska oil production was about 437,000 barrels of oil per day in 2021, accounting for 3.9% of the total 
_ U.S. production and 99% were from the North Slope. Alaska now ranks fifth among producing states or regions, 

_ after Texas, the Federal Offshore Gulf of Mexico, New Mexico, and North Dakota (Teel 2022). The state’s oil 

_ industry continues to be a significant source of unrestricted revenue for the state. Unrestricted petroleum revenue 
_ amounted to $2.0 billion in fiscal year 2019, $1.1 billion in fiscal year 2020, and $1.2 billion in fiscal year 2021 

_ (ADOR 2022). Petroleum revenues are generated by taxes on production, property, and corporate income, 

_ royalties, and other minor sources. 


_ The oil and gas industry represented 3% of total statewide employment in 2019 (pre-Covid employment levels); 
_ there were 12,121 jobs in the oil industry (Teel 2022). Oil industry jobs are those producing oil and gas or serving | 
_ the industry directly—the workers include producers, drillers, and oilfield support services. Of the oil industry 
_ jobs, 58% are in support services. Many of the supporting jobs are in professional and business services and 
_ include engineering and geological firms, facility support services, and waste management and remediation. In the 
_ North Slope, there are also a significant number of jobs in the leisure and hospitality sector, as workers are needed | 
_ to operate the camps and support the large oil and gas workforce (Fried 2018b). The average annual wage 
_ earnings of oil industry workers are 2.5 times higher than the statewide average. The annual average wage of 

_ producing jobs in 2019 was $232,546, drilling jobs paid $112,690, and support jobs paid an average of $103,564 

_ per year (Teel 2022). For each job in Alaska’s oil industry, there are 15 additional jobs in the Alaska economy 

_ connected to the industry. Given this, the oil industry is estimated to account for one-quarter of Alaska jobs and 

_ about one-half of the overall economy when the spending of state revenues from oil production is considered 

- (McDowell Group 2020). 


_ In terms of the state’s employment composition, according to the U.S. Census, private sector wage and salary 

_ workers make up 67% of the state’s total number of workers, 26% are government workers, and the rest are self- 
_ employed workers; unemployment rate was 7.2% (U.S. Census 2022). Statewide income indicators from the U.S. 
_ Census reported that the mean household income was $98,811, per capita income was $37,094, and an estimated 


_!7 Under Title 29, home rule boroughs have the authority to exercise any powers not specifically prohibited by state law. 
_ Home rule boroughs adopt a charter that provides the services to be provided and service areas as well as taxing authority for | 
| the borough. | 
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The State supports local governments through a variety of grant programs. The majority of State funding support 
to local governments over the past 10 years has been associated with the federal royalties provided through the 
NPR-A Impact Grant Program. State infrastructure and services on the North Slope are limited. The State owns 
and maintains an airport in Utqiagvik and Deadhorse, and the Dalton Highway (also called the Haul Road) but 
most other infrastructure and services on the North Slope are provided by the NSB. 
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Alaska’s economy is still recovering from the economic impacts of Covid-19; the total statewide employment 

_ level in 2022 is still below the 2019 level. However, ADOLWD projects growth in some of the state’s major 
_ industries and oil and gas companies have recently announced new projects in the North Slope that are anticipated 
_ to generate additional economic activity, jobs, and income; the mineral mining sector is also expected to grow as 
_ aresult of ongoing exploration and expansion of existing operations; robust growth is projected for other sectors 


3.15.2 Environmental Consequences 
The North Slope communities have a mixed cash and subsistence economy. An assessment of the potential cash 


economy effects of the Willow MDP alternatives was prepared by Northern Economics Inc. (NEI) and is included 
as Appendix E.15, Economics Technical Appendix. The NEI economic assessment estimates the capital 
expenditures for the Project using proprietary project capital expenditure data from other developments with 
processing facilities on the North Slope and a regression model that considers the volume of oil and natural gas 
liquids produced over the life of the field. 


The effects on the subsistence economy are described in detail in Section 3.16, Subsistence and Sociocultural 
Systems, and are not repeated in this section. 


3.15.2.1 Avoidance, Minimization, and Mitigation 


The I.1.1 presents the NPR-A IAP LSs and ROPs that would apply to the Project. A number of the LSs and ROPs, | 
_ such as those requiring additional studies, plans, and surveys; consultations with local stakeholders; workforce 
_ orientation and training; oil spill response drills; additional protected species observers; and facilities or 

_ infrastructure required to protect or avoid environmentally sensitive areas could result in higher employment and 

_ income effects due to additional expenditures that would be necessary to be in compliance with local, state, and 

| federal agency requirements. Additional consultations and meetings could also increase hotel occupancy in 

_ Nuiqsut and generate revenues to Kuukpik (hotel operator) and to the City of Nuiqsut from bed tax collections. 


3.15.2.1.2 Proponent’s Design Measures to Avoid and Minimize Effects 
CPAI’s design features to avoid or minimize impacts are listed in Table I.1.2 in Appendix I.1, Avoidance, 


Minimization, and Mitigation. 


3.15.2.1.3 Public and Cooperating Agency Suggested Mitigation Measures* 


_ Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 
Supplemental EIS are listed in Tables I.4.1 and 1.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
: The following public and cooperating agency additional suggested mitigation measures may reduce impacts to 

: economics. 


_e Proposed projects that would have a gravel footprint exceeding 300 acres would be limited to developing 

no more than 65% of the proposed project before instituting a minimum 2-year pause to observe project 
impacts (e.g., permafrost, hydrology, caribou, subsistence). The authorized officer will be responsible for 

determining the need for permit review based on the monitored findings. 

e Drill site BTS and the gravel roadway to BTS will not be authorized for construction for three years after 

the construction of the Project's other three drill sites is complete. 

_e The NPR-A Impact Mitigation Fund will direct a minimum of 15% of the grant funding to the City of 

Nuiqsut. This direct funding would not prevent Nuiqsut from applying for grants from the NPR-A Impact 
Mitigation Fund. 
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-e CPAI will provide Nuiqsut $250,000 for search and rescue equipment and operations with the start of 

Project construction (i.e., gravel placement). CPAI will provide a second $250,000 payment to Nuiqsut 

for additional search and rescue equipment following commissioning of the Willow processing facility. 

/e@ CPAI shall include topics on how to report violations to company policy, regulatory requirements, or state 

and local laws and whistleblower protections for CPAI employees or their contractors who report such 

violations. 

_e BLM shall coordinate with the State of Alaska and the NSB to provide an adequate number of inspectors 

on site during construction and operations of the Project to ensure the project is in compliance with its 
permits. CPAI shall provide site access and accommodations to the required inspection staff. 

Construct and operate an environmental testing laboratory in Nuiqsut. 

e Provide job training, hiring events, and outreach to local residents in the NSB. These employment 

outreach efforts will include training for upcoming Project positions, as well as engagement with locally 
owned support service companies to provide an overview of the types of Project support that will be 

required. Employment outreach in Nuiqsut will be held at least once per year. 

| e Permittee shall materially support economic development workshops focused on identifying and 

developing small business ideas that are not dependent on the extraction industry. Workshops will 


3.15.2.2 Alternative A: No Action 

Under Alternative A, the Project would not be developed and there would be no economic changes in Nuiqsut, the 
NSB, or the state resulting from the proposed project’s development and production activities, as described in 
Section 3.15.1, Affected Environment. Employment, income, and government revenues at the local, regional, and 
state level however would continue to evolve and change as a result of other events and economic factors 
affecting these areas, including the reasonably foreseeable future actions identified in Section 3.20, Cumulative 
Effects section. 
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| The Project would result in an increase in North Slope oil production which would help offset the declining oil 

_ production from existing fields, increase employment opportunities, and generate government revenues that are 

_ important in the provision of public services in the potentially impacted areas. The Project would also contribute 
_ to the NPR-A Impact Grant Fund which would help communities in the NPR-A address impacts from oil and gas 
_ development. 


| The projected economic effects of the Project during the construction, drilling, and operations phases are 
| presented below. 


3.15.2.3.1 Construction and Drilling 
Construction would result in increased employment locally, regionally, and statewide. Direct construction 


employment from the Project would have an annual average anywhere from 65 to 1,073 jobs per year for 7 years 
of full construction (Year 1 through Year 8) and average 26 and 65 jobs for the first and last year of construction 
(Year 0 and Year 9), respectively. Peak construction employment is anticipated to occur in Year 3 with a seasonal 
peak of 1,650 jobs and an annual average peak of 1,073 jobs. A small portion of these construction jobs would 
likely be filled by NSB residents, including some Nuiqsut residents. As with most oil field development 
employment, most of the jobs would be filled by nonresidents of the NSB. Despite the low number of jobs filled 
by NSB residents, any industry employment would impact the local and regional economy given the limited 
nongovernment job opportunities. Local residents may also be employed by local industry support companies 
contracted to provide goods and services during construction. If local oil industry support companies, such as 
those owned by Kuukpik or ASRC, earn revenues on the Project, this would indirectly affect local incomes 
through increased dividends. Occupancy of the Kuukpik Hotel, with typical clients being agency visitors and oil- 
field workers, would likely increase during construction, as increasing tax revenues from the city’s 12% bed tax. 


Construction effects on local services and infrastructure would be limited given the self-sufficient nature of North 
Slope oil field construction activities. Oil and gas development on the North Slope would have a limited increase 
in demand for local services, as construction camps are developed to provide lodging, food, utilities, and other 
services needed by workers. 
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Alternative B direct construction employment estimates are summarized in Table 3.15.2. 


Table 3.15.2. Direct Construction Employment Estimates 


Seasonal Peak 


Annual Average 


40 26 
Year | 200 Ear 30 
Year 2 750 488 
Year 3 1650 1073 
Year 4 1500 975 
Year 5 950 618 
Year 6 350 228 
Year 7 100 1s 
Year 8 100 65 
Year 9 100 65 
Average annual over the construction phase_| NA 373 


Source: CPAI direct employment estimates for construction. 

Note: NA (not applicable). 

In addition to construction employment, drilling activities are estimated to generate 390 North Slope jobs and 

10 Anchorage-based jobs (Year 4 to Year 9) but would decline to 195 North Slope jobs and 10 Anchorage-based 
jobs for the last year of drilling (Year 10). Construction and drilling employment would result in an additional 
2,800 indirect and induced jobs'® (part and full time) per year. Oil industry wages average $147,584 per year and 
oil and gas extraction wages average $224,827 (ADLWD 2019). 


For 373 direct jobs, wages would average between $56.0 million and $83.9 million. Assuming an average salary 
of $57,000 for the 2,800 indirect and induced jobs throughout the Alaska economy, indirect and induced wages 
would total $159.6 million per year (NEI 2020). 


While direct employment and wages generated by construction activities on the North Slope would account for 
only 1 to 2% of total employment in the state, indirect effects would accrue throughout the state, as wages earned 
on the North Slope would be spent on goods and services in workers’ home communities. 


3.15.2.3.2 Drilling and Operations* 
Once the drilling and operations phase begins, the Project would add an estimated 390 drilling jobs (Year 5 to 


Year 8) but these would decline to 195 jobs (Year 9 to Year 11) (Table 3.15.3). Operations would add 125 to 

450 jobs through the life of the Project (approximately 30 years) (Table 3.15.4). Again, most jobs associated with 
the Project are likely to be filled by non—North Slope residents, but there would be an increase in opportunities for 
NSB and Nuiqsut residents as well, with the Project directly and with locally owned support service companies. 
Given the small employment base on the North Slope and the limited job opportunities, these few jobs can 
substantially affect the local and regional economy. 


Table 3.15.3. Direct Drilling Employment Estimates* 


Year North Slope Based Anchorage Based 
Year 5 390 10 
Year 6 390 10 


Year 7 390 10 
10 


Year 8 390 


Year 10 
Year 11 


Source: ConocoPhillips Alaska, Inc. direct employment estimates for drilling. 


10 


'8 The indirect and induced jobs are generated across the state and are not localized within a region. The indirect jobs are 
generated in areas where the businesses that supply goods and services needed for the construction and drilling activities are 
located. In Alaska, most of these companies are based in Anchorage, though there are some service companies located in 
Fairbanks and the Kenai Peninsula Borough. The induced jobs are generated in areas where the workers spend their wages; 
many of the workers live in the major population centers (i.e., Anchorage, Fairbanks). 
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Table 3.15.4. Direct Operations Employment Estimates 


Year North Slope Based Anchorage Based 
Year 5 100 ZS 
Year 6 2s 20 
Year? 400 25 
Year § 425 2S 
Year 9 425 25 
| Year 10 through Year 30 (per year) 425 US 
Average annual over the operations phase 406 2S 


Source: ConocoPhillips Alaska, Inc. direct employment estimates for operations. 


The 431 annual operations jobs (average) would result in an additional 360 to 400 indirect and induced jobs per 
year. Wages associated with the direct operations jobs would range from $64.7 to $97.0 million per year. Indirect 
and induced wages would total $20.5 to $22.8 million per year. 


Wages associated with operations employment would result in increased incomes locally, regionally, and 
statewide. NSB and Nuigsut residents employed by the Project would increase their household wage income. 
Local industry support companies, such as those owned by Kuukpik and ASRC, would likely earn revenues from 
the Project, increasing corporation dividends that would contribute to local and regional household incomes. 


Most employment and wages associated with operations are likely to go to Alaskans that do not live on the North 
Slope, and the increase in household incomes would be spread across the state. Although this would be a 
relatively small increase to the state economy, average wages in the oil industry are more than double the average 
wage across the state (Fried 2018a), so the direct and indirect effects of these wages are still important on a 
statewide level. 


The regional and state economies would gain revenues from Project development and the NSB would receive 
additional property tax revenues that would offset the declining value of older oil field property assets. The state 
would receive revenues from disbursement of federal royalties, property taxes, production taxes, and corporate 
income taxes. Table 3.15.5 summarizes revenues to the NSB, state, and federal government. 


Table 3.15.5. Summary of Projected Range of State, Federal, and Borough Revenues from the Project 
(millions of 2020 U.S. dollars)* 
Revenue Category Alternative B: Alternative C: Alternative D: Alternative E: 
Proponent’s Project Disconnected Infield Disconnected Access Three-Pad 
Roads Alternative (Fourth 
Pad Deferred 
$1,329.9 - $5,508.4 
$2,329.9 - $3,662.3_ | $2,329.9 - $3,662.3 
State of Alaska oil surcharge $26.2 $26.2 $25.5 
State of Alaska total $3,544.2 - $8,797.3 
Federal government royalty $2,270.0 - $3,560. 


ee government corporate $1,726.9 - $3,646.8 $1,411.3 - $3,399.8 $1,315.8 - $3,368.0 | $1,625.3 - $3,503.8 
income tax 


Federal government gravel sales $9.9 
Federal government total $4,066.7 - $7,319.0 | $3,751.1- $7,072.0 | $3,627.2 - $7,079.1_| $3,905.2 - $7,073.8 


State of Alaska tax® 
State of Alaska royalty? 


North Slope Borough property $1,278.6 $1,533.2 $1,649.3 $1,250.1 
tax 
Project total | $9,031.3 - $17,794.5 | $8,846.1 - $17,351.3 | $8,753.5 - $17,826.8 | $8,709.5 - $17,121.2 


Source: NE] 2022 

Note: The values shown reflect the estimated total cumulative revenues through the end of the production life of the field. The low-end estimates provided are 
based on Alaska Department of Revenue estimates using oil price projections published on December 24, 2021 and the high-end estimates are based on the 
U.S. Energy Administration’s oil price projections published on February 3, 2021. 

“State of Alaska taxes include property tax, production tax, and corporate income tax. 

> Royalties managed by the State of Alaska represent 50% disbursement of federal royalties related to the National Petroleum Reserve in 
Alaska Impact Grant Program. 
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3.15.2.4 Alternative C: Disconnected Infield Roads 

Employment and wage effects as well as tax and royalties from this alternative would be the same as described for 
Alternative B, except that Alternative C would have larger federal government gravel sales due to the larger 
gravel footprint required. 


3.15.2.5 Alternative D: Disconnected Access 

Economic effects of Alternative D would be similar to Alternatives B and C, but employment and wage effects 
would be somewhat lower. Overall, State and NSB revenues would be higher than Alternatives B and C, while 
federal revenues would be lower. Differences in taxes and royalties reflect the slightly longer construction and 
operations duration (31 years versus 30 years for Alternatives B, C, and E). 
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_ Alternative E evaluates the full development of the Willow reservoir with up to four drill site pads (initially three, | 
_ with decision deferred on the fourth), recognizing that a decision regarding approval of BT5 would not be made in 
_ the Willow MDP ROD resulting from this Supplemental EIS and would require any appropriate additional | 
_ analysis and a separate future decision. 


| Economic effects of Alternative E would be similar to Alternatives B, C, and D, but the overall number of jobs 
_ and timing of employment and wage effects would be different due to this alternative only constructing four drill 
_ site pads (versus five). 


Table 3.15.6 Alternative E Direct Construction Employment Estimates* 


Seasonal Peak Annual Average 
26 
130 
488 
1,733 DAS 
1,650 1,073 | 
618 eel 
228 
Year 8 | 100 res 
Average annual over the construction phase NA 469 


Source: CPAI direct employment estimates for construction. 
Note: NA (not applicable). 


Table 3.15.7. Alternative E Direct Drilling Employment Estimates* 
North Slope Based 


Anchorage Based 


10 
10 
10 
10 
10 
10 


Ui 


Year 9 
Year 10 


Average annual over drilling phase 
Source: ConocoPhillips Alaska, Inc. direct employment estimates for operations. 


Table 3.15.8. Alternative E Direct Operations Employment Estimates* 
Year North Slope Based 
100 
PAS 
400 


see =a 
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Year North Slope Based Anchorage Based 
Year 11 425 


Year 12 through Year 30 


Average annual over operations phase 
Source: ConocoPhillips Alaska, Inc. direct employment estimates for operations. 
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_ In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis _ 
_ that assumes approval of BTS and evaluates BTS analysis assuming the earliest possible construction start date | 
_ (Year 7). This is assumed to be the most impactful scenario under Alternative E because it includes BTS and 

_ would have the most overlap between the construction of BT5 and drilling phases at BT1, BT2, and BT3. If BTS 

_ construction is deferred beyond Year 7, the anticipated impacts related to BT5 would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. 


| Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized : 
for construction, though a fourth drill site pad (BT5) may be authorized later. Alternative E includes all four drill 


3.15.2.7 Module Delivery Options 
Module delivery Option | (Atigaru Point Module Transfer Island) and Option 2 (Point Lonely Module Transfer 
Island) would both construct an MTI and construct ice roads to the Project area. Option 3 (Colville River 
Crossing) would not construct an MTI but would use the existing Oliktok Dock, existing gravel roads, and 
construct tundra-based ice roads to the Project area. None of the three module delivery options would change 
drilling and operations phase employment effects, but there would be differences in the construction phase 
employment effects. The potential employment effects of Option 3 would be lower compared to Options 1 and 2. 
Option 3 would only require workers for module off-load and transport of each sealift and for the winter ice road 
construction for two seasons. Options | and 2 would require additional workers for camp mobilization, winter ice 
road construction, and for the summer construction at the MTI. The estimated direct employment (average annual 
number of jobs) for the module delivery options would be as follows: 

e Option | — 80 jobs 

e Option 2 — 90 jobs 

e Option 3 — 60 jobs 


None of these options would change the alternatives’ economics impacts significantly. 


3.15.2.8 Oil Spills and Accidental Releases 

Most oil spills and accidental releases would be on gravel pads and not require large or extensive responses. 
Response to oil spills or accidental releases could result in additional employment and wages in the NSB and for 
Nuigsut residents if a large and extended response is required. Kuukpik could see increased revenues from 
providing support services for response activities. Employment regionally and within the state, as well as sales of 
goods and services, could increase over the response period. 


3.15.3 Unavoidable Adverse, Irretrievable, and Irreplaceable Effects 


There would not be unavoidable adverse, irretrievable, or irreversible impacts on economics. Similarly, the 
Project would not adversely impact the long-term economic sustainability of the area. 


3.16 Subsistence and Sociocultural Systems 

The analysis area for subsistence and sociocultural systems includes all areas used for subsistence activities by the 
communities of Nuiqsut and Utqiagvik, which have documented use near the Project and would be most likely to 
experience direct and indirect effects to subsistence uses. While the Project would not geographically overlap with 
subsistence use areas for other communities, the indirect subsistence and sociocultural impacts of the Project 
could extend to other North Slope communities such as Atqasuk and Anaktuvuk Pass if the Project results in 
large-scale changes in the abundance or availability of subsistence resources such as caribou that are used by 
those communities. These effects, while unlikely to be apparent from the Willow Project alone, could be 
magnified when added to other past, present, and RFFAs and are therefore discussed in Section 3.19, Cumulative 
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Effects. The temporal scale of the analysis includes the 30 years of Project construction and operations, as well as 
ongoing effects (e.g., reclamation) that may extend beyond the 30-year Project life. 


In addition, this section analyzes a direct effects analysis area, which includes all subsistence use areas within 
2.5 miles of Project infrastructure (uses are detailed in Appendix E.16, Subsistence and Sociocultural Systems 
Technical Appendix). The direct effects analysis area is defined as a 2.5-mile buffer around all action alternatives 
and module delivery options and is used to characterize the nature of subsistence uses, including timing and 
transportation methods, within the area of potential direct effects. 


The alternatives analysis area is the part of the direct effects analysis area around the onshore action alternatives 
(it excludes the module delivery options). The alternatives analysis area is based on a 2.5-mile buffer of 
permanent and temporary (e.g., ice roads) infrastructure associated with Alternatives B, C, D, and E in addition to 
the gravel mine site and Oliktok Dock and allows for analysis of potential direct impacts on subsistence. Because 
the 2.5-mile buffer of the four action alternatives is similar, it was not necessary to develop separate analysis areas 
for each action alternative. With the similar infrastructure footprints, differences in infrastructure design, 
infrastructure placement, and operational details determine how and to what level subsistence uses would be 
affected. These differences are discussed qualitatively, including the differences between the construction and 
operations phases. The alternatives analysis area does not include areas where activity would occur adjacent to 
existing infrastructure or activity (e.g., new pipelines that would be colocated with existing pipelines and roads 
east of GMT-2), nor does it include all areas where development-related activity would occur (e.g., air traffic). 
These indirect effects are described where applicable. While each action alternative would also include a module 
delivery option, the three options and associated ice infrastructure are analyzed separately using a separate 2.5- 
mile buffer. The analysis areas allow for more detailed analysis of the area where subsistence users are most 
likely to experience direct impacts from the Project. Additional direct and indirect impacts that would occur 
outside the alternatives analysis area are also addressed. 


The analysis in this section summarizes and incorporates by reference subsistence and sociocultural systems 
impact analyses in the Alpine Satellite Development Plan EIS (BLM 2004a, Section 3.4), GMT-1 EIS (BLM 
2014, Sections 3.4.2, 3.4.5, and 4.4.2), GMT-2 EIS (BLM 2018a, Sections 3.4.1, 3.4.3, 4.4.2, and 4.4.5), and the 
NPR-A IAP/EIS (BLM 2012c, Sections 3.4.3, 3.4.4, 4.4.13, and 4.4.14). The temporal scale for construction 
impacts is the duration of construction (8 years for Alternative E; 9 years for Alternatives B and C; 10 years for 
Alternative D). The temporal scale for operational impacts is the life of the Project (approximately 30 years) or 
until reclamation is complete. Reclamation of onshore areas can take many years, depending on the tundra 
damage. If reclamation of onshore gravel fill did not occur, impacts from that fill would be permanent. In marine 
areas, after abandonment of the MTI, the island is expected to be reshaped by waves and ice and resemble a 
natural barrier island within 10 to 20 years (more details in Section 3.8.2.6, Alternative E: Three-Pad Alternative 
[Fourth Pad Deferred]). Other impacts related to long-term changes in subsistence resource availability (e.g., 
changes in caribou distribution or migration) and subsistence harvesting patterns (e.g., reduced use of traditional 
harvesting areas) may extend beyond operation. 


3.16.1 Affected Environment 


oo 


The North Slope is a large but sparsely populated area that is inhabited primarily by Ifupiat living in eight small 
_ communities, the largest of which is Utqiagvik, the seat of the NSB government (Figure 3.16.1). The communities 
_ of the North Slope share a cultural identity and have close social and kinship ties, both within and between 
_ individual communities. The Ifupiat of the North Slope traditionally lived a seminomadic, subsistence-based 

| lifestyle, using trade to acquire goods not readily available in their immediate area. Today, North Slope Ifupiat 

| communities continue to actively engage in traditional subsistence activities, with substantial sharing of 
traditional foods across the region. In the NSB’s 2019 economic profile and census report, at least 94% of Ifupiat 
_ households in all communities reported using subsistence foods, and a majority of households reported at least 
half of their household diet came from subsistence foods. Sharing is a key Ifupiaq value that strengthens social 

_ ties and promotes the continuation and transmission of cultural values and traditions. Many subsistence traditions, 
_ such as the bowhead whale hunt, are centered on the sharing and distribution of subsistence foods across 
_ communities and regions (see Section 3.16.1.2, Definition of Subsistence). The NSB’s 2019 economic profile and | 
_ census report documented that in 2019, 88% of households shared subsistence foods within their own community, 
| 54% shared with other NSB communities, 52% shared with households in Anchorage, 30% with NANA 


Chapter 3.16 Subsistence and Sociocultural Systems Page 299 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


communities, 26% with Fairbanks, and 22% with other Alaskan communities (NSB 2020). Thus, subsistence 


Sociocultural systems among the Ifupiat of the North Slope underwent various changes following European and 
American contact. The primary forces of sociocultural change included the introduction of the whaling industry 
(and a cash economy) in the mid-nineteenth century; compulsory education that facilitated the centralization of 
people into permanent villages; introduction of modern technologies; conversion of many Ifupiat to Christianity; 
and oil and gas development. The establishment of the oil and gas industry on the North Slope in the 1970s 
substantially changed sociocultural systems in the region. The desire to develop oil and gas resources on the 
North Slope was a major factor in passage of the ANCSA and creation of ANCSA Native corporations, including 
regional corporations (e.g., ASRC) and village corporations (e.g., Kuukpik) in each community as well as the 
creation of local municipalities. These corporations control money and land from the settlement agreement and 
were established with the intent to provide Alaska Natives with opportunities for self-control and self- 
determination. Alaska Natives were provided with shares in both a regional and a village corporation in 1971, and 
corporation dividends now make up a substantial portion of household income in the NSB. Shares in ANCSA 
corporations were originally only transferable by gift or inheritance, meaning some ANCSA corporation 
shareholders’ descendants did not receive shares in ANCSA corporations. In 1988, ANCSA was amended to 
allow ANCSA corporations to issue new shares to shareholders’ descendants. ASRC has a program in place to 
issue a variety of share types to original shareholders’ descendants. Some village corporations have also enrolled 
shareholders’ descendants, while others, such as Kuukpik, have not. This has resulted in a decrease in the 
percentage of Nuiqsut household heads reporting ownership of village corporation shares from 2010 to 2015; in 
Nuiqsut, 61% of household heads reported owning village corporation shares in 2015 compared to 78% of 
household heads in 2010 (NSB 2016). 


ANCSA corporations and municipal governments (both borough and city) on the North Slope created new 
employment opportunities in communities and remain the primary employers in most communities. The NSB in 
particular was created to capture some of the financial opportunities of oil and gas development and to use the 
revenues collected to provide facilities and services for residents of the North Slope. NSB services, including 
health care and education, provide employment opportunities throughout the borough. As the borough seat, 
Utqiagvik has a stronger cash economy than most North Slope communities as well as a more diverse population 
(Table 3.16.1). Tribal governments continue to operate in and provide employment opportunities in each 
community. 


_ The changes in sociocultural systems resulting from the growth of the cash economy on the North Slope occurred 
_ over a relatively short period of time and resulted in the establishment of a mixed subsistence-cash economy, 

_ where families invest money from employment into small-scale, efficient technologies to harvest wild foods. The 
_ introduction of a cash economy, and differences in participation rates in the cash and subsistence economies 

_ between households, has resulted in increased stresses in some communities, where some residents are impacted 

_ more from the cash economy than others (Wolfe 2004). Factors affecting the distribution of economic impacts 

_ include opportunities for employment with government entities and the oil and gas industry, including support 

_ services, and ownership of shares in regional and village corporations. Community tensions associated with the 


4 


_ increased cash economy and increased oil and gas industry development include a sense of unequal distribution of | 


_ financial impacts; conflicting feelings over the cash economy versus the subsistence economy; and general 

_ concerns about industry development and its potential for adverse effects on the environment, subsistence 

_ resources and access, and human health. The NSB’s 2019 economic profile and census report notes negative 

_ trends in housing access, labor force, employment rates, participation in certain subsistence activities, and food 


Table 3.16.1. Analysis Area Demographic and Employment Data* 
Community Population Alaska Native (%)* Unemployment Rate (%) 
fy 2020 2020 2019 5-Year Estimate? 


Anaktuvuk Pass 425 82.6 45.3 
| Atgasuk 276 91.7 13.8 
| Nuigsut 512 93.0 12.9 
eiatasaik aro) | 4,927 63.5 15.4 
North Slope Borough |. 11,031 57.8 __ | 9.0 
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Source: UCSB 2021b 
* Reported as the only race or in combination with one or more other races. 
> American Community Survey data is a 5-year estimate, not a point data source. 


3.16.1.2 Definition of Subsistence* 

Subsistence is the cornerstone of the traditional relationship of the Ifupiat people with their environment. 
Residents of Nuiqsut and Utqiagvik rely on subsistence harvests of plant and animal resources for nutrition and 
their cultural, economic, and social well-being. Activities associated with subsistence—processing; sharing; 
redistribution networks; cooperative and individual hunting, fishing, and gathering; and ceremonial activities— 
strengthen community and family social ties, reinforce community and individual cultural identity, and provide a 
link between contemporary Alaska Natives and their ancestors. These activities are guided by traditional 
knowledge based on a long-standing relationship with the environment. 


ewonenecaneeeerneecernsnnnnncnencnnncececennccererencnenconenanennnsecennereennensanennnnnanneacnnnnennnnneaasesasecennsenensensnansnnnnnannnnnnnennnnananacenetenennannarerennnrsnnnnntannanarncnrncnenecscernnanasecnsaennannsnansnrnnnranennnnnananranesecenentnansnsntasnensanenaneranancranannananarsmannarennencncaaeneaancacnaesananntesteeaasennananansccnny 


Traditional Ifupiag values remain strong on the North Slope and include respect for nature, humility, love and 
respect for elders, cooperation, hunting traditions, knowledge of language, and family and kinship (NSB 2018c). 
These values are embedded within all facets of Ifupiaq society, including subsistence hunting and harvesting 
traditions (SRB&A 2018b). The ability to pass on these values through the continuation of traditional subsistence 
activities in traditional places is critical to maintaining Ifupiat cultural identity. 


Sharing is one of the core values of Ifiupiaq society and culture, which serves to maintain and strengthen familial 


_ and social ties both within and between communities on the North Slope. Traditional feasts such as Nalukataq 

_ (the spring Whale Festival) and Kivgig (the Messenger Feast) revolve around the bringing together of 

_ communities and the distribution of subsistence foods throughout the community and region. Extensive sharing 
| networks existing between North Slope communities, and between the North Slope and other regions in Alaska 


_3-16.1.3.1 Nuigsut” 


(Kofinas, BurnSilver et al. 2016). 


Ifupiaq people continue to identify with the places of their ancestors and return to these places to hunt, fish, 
camp, gather, and process wild foods. Subsistence activities help maintain the relationship between Ifupiaq 
people and the land, as do stories, Ifiupiaq place names, trails and travel routes, and landmarks (SRB&A 2018b). 
Thus, to the Ifiupiat, protection of traditional lands, waters, and the wild resources that inhabit them is essential to 


Like residents in other North Slope communities, Nuiqsut and Utqiagvik residents participate in a mixed, 
subsistence-market economy (Walker and Wolfe 1987), where residents invest money to purchase equipment and 
supplies (e.g., boats, snow machines, gill nets, fuel) to support subsistence activities. Native corporation dividends 
(Section 3.15, Economics) rely heavily on oil and gas development, and many residents invest their dividends and 
employment income into their subsistence way of life. Sharing subsistence foods with other communities is a 
major component of the mixed economy and is facilitated by advancements in rural transportation and 
technology. 


Subsistence activities on lands in Alaska, including private lands, are subject to state and/or federal regulations. 
The Project would be located primarily on federal lands within the NPR-A, although pipelines would cross lands 
owned by Kuukpik and the state. 


3.16.1.3 Overview of Subsistence Uses 

This section provides an overview of subsistence use areas, timing of subsistence activities, harvest data, and 
existing impact levels for Nuiqsut and Utqiagvik. Appendix E.16 provides details related to Nuiqsut and 
Utqiagvik subsistence uses, in addition to subsistence uses within the direct effects analysis area. See Section 
3.10, Fish, through Section 3.13, Marine Mammals, for details regarding the relative abundance and distribution 
of subsistence resources. 


Subsistence use areas for Nuiqsut are shown on Figures 3.16.1 through 3.16.3 (and Figures E.16.1 through E.16.9 
_ in Appendix E.16). Contemporary Nuiqsut subsistence use areas (Figure 3.16.1) for all resources exist over a 

_ large area extending from Utqiagvik in the west and Anaktuvuk Pass in the south to Kaktovik in the east, and in 

_ areas offshore from the CRD and Cross Island. Areas of higher overlapping use occur around the Colville River, 

_ in overland areas to the west and south of Nuiqsut, and in the Beaufort Sea. Historical or lifetime use areas for 

_ Nuiqsut occur in an a somewhat smaller area than contemporary uses focused around the Colville River, west 
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toward Teshekpuk Lake, east to Prudhoe Bay, and offshore up to 15 miles. More recent subsistence use area data 
_ show that those areas extend much farther offshore, occur in a larger overland area (i.e., areas accessed by snow 

_ machine), and indicate a shifting away from the Prudhoe Bay development area. The expansion of offshore and 

_ overland use areas is likely due to a number of factors, including changes in resource availability and better 

_ transportation technologies. In the case of the Prudhoe Bay area, avoidance of industrial development has been 

_ documented in a number of studies and has been cited as a primary reason for this shift (SRB&A 2019b). Other 

_ reported reasons for the reduced use of the Prudhoe Bay area include changes to hunting regulations in that area, 
_ security restrictions, and increased obstacles to overland travel due to the construction of pipelines and roads. The | 
_ primary differences in historical (Figure 3.16.2) and contemporary (Figure 3.16.1) subsistence uses are a shifting 
_ away from the Prudhoe Bay development area in more recently documented use areas and a greater expanse of 

_ overland use areas (i.e., those accessed by snow machine). However, recent mapping of subsistence use areas for 
_ caribou indicate a contraction of overland hunting areas which is likely due to a combination of factors including 
_ poor snow conditions in recent years, decreased use of snow machines in favor of four-wheelers and trucks, and 

_ increased fuel costs (SRB&A 2019b). In addition to larger shifts in subsistence use areas which are evident on 

_ maps, smaller shifts in use areas (e.g., Nigliq Channel, Nanugq, areas around Alpine and Alpine Satellites) have 

_ become evident through a decrease in caribou hunters using these areas; a decrease in hunting trips to these areas; 
_ and reported avoidance of these areas (SRB&A 2019b). 


_ Use areas vary by resource; the larger overland areas shown on F igure 3.16.1 are those of subsistence activities 

_ conducted in the winter months by snow machine, such as hunting wolf, wolverine, caribou, and upland game 

_ birds, and conducted in a somewhat smaller area during spring for goose. Summer and fall subsistence activities 
_ are generally focused along river systems, in offshore areas, and in smaller overland areas west of the Nuiqsut that © 
_ are accessible by ATV. Caribou is a resource of specific interest in the EIS because of its importance to the 
_ community (Appendix E.16, Table E.16.9) and the potential impacts of the Project on migration. Caribou 
_ subsistence use areas (Figure 3.16.3) show high use of the Colville River and areas west of the community toward | 
_ Fish Creek for caribou hunting for the 2008 to 2019 period. Comparison of these use areas to those documented in | 
_ the past (Appendix E.16, Figure E.16.2) indicate less use of the middle CRD and Fish (Iqalliqpik) Creek, a 
_ smaller extent of overland use areas in recent years, and increased use of the road system connecting the 

_ community of Nuiqsut to the Alpine and Alpine Satellites development areas (Alpine CD1 through CD4 and 

_ GMT-1 and GMT-2). While the overland (i.e., snow machine-accessed) extent of caribou hunting has decreased 
_ from earlier studies, Nuiqsut hunters have reported traveling greater distances when hunting resources such as 

_ caribou (NSB 2020; SRB&A 2019b). Thus, while the overall community snow machine extent may be smaller, 

_ individual hunters may be putting more miles on their travel equipment (boats, snow machines, and four- 

_ wheelers) during caribou hunting trips. Figures E.16.1 through E.16.9 in Appendix E.16 display additional 

_ resource-specific subsistence use areas in Nuiqsut for all study years available. 


_ Nuiqsut subsistence activities occur year-round, with a peak in overall subsistence effort (number of resources 

_ harvested) in August and September (Appendix E.16, Table E.16.7). Waterfowl hunting, which begins in April 

_ and peaks in May/June, signals the arrival of spring in Nuiqsut. Breakup occurs as early as May, when residents’ 
_ primary travel method shifts from snow machine to boat (Appendix E.16, Table E.16.8). From May through 

_ September, residents travel along the Colville River and its tributaries, Fish Creek, and into the Beaufort Sea to 

_ harvest resources such as caribou, waterfowl, seals, fish, and vegetation. Moose hunting occurs in August and 

_ September upriver from the community and is often combined with caribou hunting. Bowhead whaling occurs in 
_ September from the community’s whaling base at Cross Island; preparations for the whaling season begin in 

_ August. Harvesters spend October and November on the fall Arctic cisco fishery and harvest caribou in overland 
_ areas near the community. Recent years have seen an increase in the use of trucks to access subsistence harvesting | 
_ areas along the road system (Appendix E.16, Table E. 16.8). During November through April, furbearer hunters 
_ travel by snow machine to pursue wolves and wolverines, target caribou and ptarmigan as needed and available, 

_ and fish for burbot through the ice. Recent years have seen a decrease in winter hunting of caribou, which may be 
_ due to change in preferred transportation method (from snow machines to four-wheelers and trucks), poor snow 

_ conditions, and rising fuel costs (SRB&A 2019b). 


_ Available data on Nuigsut harvest amounts and community participation rates are summarized in Table 3.16.2 and 
_ Appendix E.16. On average, Nuiqsut households harvest 679 pounds of subsistence resources per capita annually. | 
_ In terms of edible pounds, the annual subsistence harvest is made up almost equally of marine mammals, large 
_ land mammals, and non-salmon fish, with waterfowl, salmon, and vegetation contributing lesser amounts (Table 
3.16.2). The primary species harvested by Nuiqsut households are bowhead whale, caribou, and whitefish 
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(including Arctic cisco and broad whitefish; Appendix E.16, Table E.16.3). The NSB’s 2019 census reported a 
substantial decline in reported harvests of ringed and bearded seal between 2015 and 2019, while harvests of 
caribou increased (NSB 2020). An average of 100% of households use subsistence resources during any given 


_ year and 95% attempt harvests of resources (Table 3.16.2). Species that involve the greatest amount of 

_ community participation (greater than 50% of households trying to harvest) include caribou, white-fronted goose, 
_ cloudberries, and several species of fish (Appendix E.16, Table E.16.9). The NSB’s 2019 Economic Profile and 

_ Census provides another metric for participation, documenting whether a household head’s level of subsistence 

_ activities had changed within the last 5 years. In Nuiqsut, 32% of household heads reported a decrease in hunting 
_ activities in the last 5 years, while the remaining 68% reported their hunting activities had stayed the same or 

_ increased. Similar responses were provided for fishing and gathering activities, with less than one-third of 

_ household heads reporting a decrease in those activities (NSB 2020). A high percentage of households participate | 
_ in sharing subsistence resources, with 93% giving and 98% receiving subsistence resources during available study 
_ years (Table 3.16.2). 


: While subsistence harvests in Nuiqsut have remained relatively stable over time in terms of harvest amounts 

| (ADF&G 2016a; SRB&A 2021), the community has experienced various impacts related to oil and gas 

_ development and other activities in the region since resettlement in 1973. Impacts include disruption of 

_ subsistence activities from increased air and ground traffic; decreased access to traditional use areas resulting 

_ from security restrictions and increased infrastructure (e.g., pipelines, roads, pads); reduced availability of 

_ subsistence resources due to disruption from oil and gas activity and infrastructure; avoidance of subsistence 

_ foods due to contamination concerns; and avoidance of traditional use areas due to discomfort about hunting 

_ around industrial development (SRB&A 2009, 2017b; SRB&A 2021). While impacts have not affected overall 

_ community harvest levels for caribou, impacts may have affected harvester success and effort on an individual 

_ basis (SRB&A 2019b). Throughout the 12 years of the Nuiqsut Caribou Subsistence Monitoring Project, between 
36% (in Year 12) and 83% (in Year 1) of harvesters reported one or more development-related impacts on caribou 
_ hunting during individual study years. Impact reports vary annually and are often related to the intensity of 
_ development activities in a given year (e.g., years with high levels of construction or air traffic may see an 

_ increase in impact reports from hunters), mitigation measures, and resource availability (SRB&A 2019b). Types 
_ of impacts also vary from year to year, with reports of impacts related to helicopter traffic decreasing substantially 
_ between 2013 and 2016 and increasing again in 2017 and 2018 during the construction of GMT-1 and GMT-2 
_ (SRB&A 2021). In addition, between 23% and 47% of harvesters reported they avoid developed areas during 
_ individual study years. In the NSB’s 2019 census, 36% of Nuiqsut households reported abandoning traditional use 


i 


Table 3.16.2. Selected Nuiqsut Harvest and Participation Data, Averag 

Resource © Estimated Pounds Total Households = Households — Households’ _—_ Households 

Category per Capita Harvest Using Attempting to Giving | - Receiving — 
(%) (%) Harvest (%) — (%) 


All resources 679 


97 


Non-salmon fish 


Large land mammals | 224 
Small land mammals | < 1 
Marine mammals 


Bird eggs <i 
l 
Sources: 1985 (ADF&G 2018a); 1992 (Fuller and George 1999); 1993 (Pedersen 1995); 1994-1995 (Brower and Hepa 1998); 1995-1996, 2000-2001 (Bacon, 


Hepa et al. 2009); 2014 (ADF&G 2016a) 
Note: < (less than). The average represents the mean of all available data. See Tables E.16.2 and E.16.3 in Appendix E.16 for data by study year. 
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Approximately 40% of Nuiqsut subsistence use areas occur within the direct effects analysis area, and just over 
| half (53%) of caribou use areas for the 2008-2019 time period occurs within the direct effects analysis area 


(Appendix E.16, Table E.16.1). Areas located within the direct effects analysis area include overland areas to the 
west, south, and southeast of the community; coastal boating areas to the west and east of the CRD; and riverine 
boating areas along the Colville and Itkillik rivers, and along Fish Creek. The primary resources harvested by 
residents within these areas include caribou, wolf, wolverine, moose, goose, and seal (Appendix E.16, Table 
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E.16.5). A small number of respondents have reported use areas for eiders, broad whitefish, and burbot within the 
| direct effects analysis area. Caribou, wolf, wolverine, and goose are the primary resources harvested by Nuiqsut 

_ residents throughout the direct effects analysis area, particularly around the Project area and module delivery 

_ option ice roads. In addition, seal and eider hunting occur offshore near the module delivery options and near 

_ Oliktok Dock, which would be used under all action alternatives. Residents of Nuiqsut commonly harvest fish 

_ (particularly broad whitefish) downstream from the Project in Fish Creek; in addition, residents conduct much of 

| their fishing for broad whitefish, Arctic cisco, Arctic grayling, and burbot downstream from where the direct 

_ effects analysis area crosses the Colville River. Residents commonly hunt for moose along the Colville River at 
_ Ocean Point. Other activities such as vegetation harvesting also occur along the Colville River. Across 12 years of 
_ the Nuiqsut Caribou Subsistence Monitoring Project, the direct effects analysis area held between 14% and 36% | 
_ of reported caribou harvests (Appendix E.16, Table E.16.4). The two highest harvest years within the direct 

_ effects area were 2017 (34%) and 2018 (36%). The increase in harvests could be related to increasing use of the 

_ road system, which provides easier access to hunting areas west of Nuigsut. In 2019, 21% of caribou harvests 

_ occurred within the direct effects area, within the range of previous study years. Use of the direct effects analysis 

_ area occurs year-round, peaking in winter for resources such as wolf and wolverine, spring for goose and eider, 

_ summer for caribou, seal, and fish, and fall for moose (Appendix E.16, Figure E.16.10). Snow machines and 

_ ATVs are the primary methods of travel to the direct effects analysis area, although residents also access areas 

_ associated with the module delivery options (marine and coastal areas, in addition to the Colville River) by boat 

_ (Appendix E.16, Figure E.16.11). Recent years have shown an increase in truck use within the direct effects 


3.16.1.3.2 Utgqiagvik* 
Subsistence use areas for Utqiagvik are shown on Figures 3.16.4 and 3.16.5 (and Figures E.16.12 through E.16.20 


in Appendix E.16). Utqiagvik contemporary subsistence use areas extend from Point Lay in the west to the 
Kuparuk River in the east, south into the foothills of the Brooks Range, and up to 80 miles offshore (Figure 
3.16.4). Areas of higher overlapping use for the 1997 through 2006 time period occur along the Chipp, Meade, 
and Ikpikpuk rivers; in coastal areas between Dease Inlet and Peard Bay; and up to 20 miles offshore. Although 
not shown on Figure 3.16.4, a recent global positioning system mapping study (Harcharek 2015) shows Utqiagvik 
harvesters using an area similar to that documented in 1997 through 2006, with global positioning system tracks 
extending west to Wainwright, inland into the Brooks Range as far south as Anaktuvuk Pass, east beyond the 
Colville River, and to varying distances offshore. Historical and lifetime Utqiagvik subsistence use areas show a 
somewhat smaller but still extensive area compared to the same time period (Figure 3.16.5). 


Figures E.16.12 through E.16.20 in Appendix E.16 display additional resource-specific subsistence use areas for 
all available study years in Utqiagvik. Furbearers, caribou, and waterfowl are harvested in large overland areas 
south, southwest, and southeast of the community. Certain activities, such as harvesting fish and waterfowl, are 
more focused around river drainages, as is caribou hunting during the open-water months. Caribou and furbearer 
hunting involve the greatest overland extent of travel from Utqiagvik, while marine mammal hunting is generally 
limited to offshore use areas in the Chukchi and Beaufort seas. 


Utqiagvik subsistence activities also occur year-round but peak in the months of June, August, and September 
(Appendix E.16, Table E.16.15). April represents the end of the winter furbearer hunting and trapping season and 
the beginning of the spring bowhead whale hunt, which also includes incidental eider harvests at whaling camps 
and overland goose hunting. In June, residents continue to hunt goose by snow machine but also begin to travel by 
boat in offshore, coastal, and riverine areas to harvest marine mammals (seal and walrus), eiders, caribou, fish, 
and berries. In summer, residents set nets in lagoons, lakes, and rivers for various fish species, with an emphasis 
on broad whitefish. Bowhead whaling resumes in offshore waters during September and October, and non- 
whaling crew members continue to hunt resources such as caribou and fish, with the under-ice fishery peaking in 
October. Some individuals may travel to the Colville River to hunt moose during the fall months. Residents shift 
to traveling by snow machine again in November through April and target furbearers, with a secondary emphasis 
on resources such as caribou, upland birds, fish, and ringed seal. 


Available data on Utqiagvik harvest amounts and community participation rates are summarized in Table 3.16.3 
and Appendix E.16. On average, Utqiagvik households harvest 276 pounds of subsistence resources per capita 
annually. In terms of edible pounds, most of the annual subsistence harvest consists of marine mammals (63.2%), 
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followed by large land mammals (26.1%) and non-salmon fish (7.1%), with other resources such as migratory 
birds and salmon contributing lesser amounts (Table 3.16.3). 


Table 3.16.3. Selected Utqiagvik Harvest and Participation Data, Average across Available Study Years 

Resource Estimated Total Households. Households Households Households 

Category Pounds per Harvest Using Attemptingto —- Giving Receiving 
Capita (%) (%) Harvest (%) (%) (%) 


All resources 
Salmon 

Non-salmon fish 
Large land mammals 
Small land mammals 
Marine mammals 
Migratory birds 
Upland game birds 
Bird eggs 

Marine Invertebrates 
Vegetation 

Sources: 1987-1989 (SRB&A and ISER 1993); 1992 (Fuller and George 1999); 1995-1996, 1996-1997, 2000, 2001, 2003 (Bacon, Hepa et al. 2009); 2014 


(ADF&G 2016a). 
Note: The average represents the mean of all available data. See Tables E.16.11 through E.16.13 in Appendix E.16 for data by study year. 


_ specialized activity), followed by caribou. Species which have frequently contributed substantial amounts over the | 
_ study years include seal (bearded and ringed), walrus, and broad whitefish (Table E.16.13 in Appendix E.16). An 
| average of 89% of Utqiagvik households use subsistence resources during any given year and 57% attempt 

_ harvests of resources (Table 3.16.3). These estimates include non-Native households and would likely be 

_ substantially higher for Native households alone. The highest rates of participation are for marine mammals, 

_ migratory birds, large land mammals, and non-salmon fish. The NSB’s 2019 Economic Profile and Census 

_ provides another metric for participation, documenting whether a household head’s level of subsistence activities 

_ had changed within the last 5 years. In Utqiagvik, 35% of household heads reported a decrease in hunting 

_ activities in the last 5 years, while the remaining 65% reported their hunting activities had stayed the same or 

_ increased (NSB 2020). A substantial percentage of households also share resources, with 63% giving and 87% 


A relatively small percentage of Utqiagvik use areas (3%) occur within the 2.5-mile direct effects analysis area 
(Appendix E.16, Table E.16.10). The primary resources harvested by residents within these areas are moose, 
wolf, wolverine, and caribou (44%, 29%, 29%, and 26% of harvesters for each resource, respectively), with a 
small number of harvesters also reporting use areas for seal and goose (Appendix E.16, Table E.16.14). Caribou, 
wolf, and wolverine are harvested throughout the Project area, whereas seal is harvested near the module delivery 
options. Moose is hunted by some Utqiagvik residents where the direct effects analysis area crosses the Colville 
River near Ocean Point. Use of the direct effects analysis area by Utqiagvik harvesters peaks during March 
through April, with a smaller peak in July and August (Appendix E.16, Figure E.16.21). Travel is primarily by 
snow machine, with some coastal boat hunting and riverine boat hunting along the Colville River (Appendix E.16, 
Figure E.16.22). Of the resources harvested within the direct effects analysis area, caribou and bearded seal are 
resources of major importance to Utqiagvik, goose and moose are of moderate importance, and wolf and 
wolverine are of minor importance (Appendix E.16, Table E.16.17). 
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Several factors contribute to the existing condition for subsistence and sociocultural systems, including 

_ development-related activities and infrastructure, climate change, harvest regulations, scientific research, sport 

_ hunters and recreationists, and economic and technological changes. Impacts related to oil and gas exploration 

_ and development are one of the primary concerns voiced by North Slope residents (SRB&A 2009) and include 

_ both onshore and offshore impacts. In Nuiqsut, reported impacts have increased as development has moved 

_ westward into core subsistence harvesting areas near the CRD. Existing impacts of oil and gas development on 
_ North Slope subsistence activities include impacts to access resulting from physical obstructions (pipelines, 

_ roads), security restrictions, and harvester avoidance of industry; impacts to resource availability resulting from 
_ development-related noise and air, vessel, and ground traffic; changes in resource distribution resulting from 
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development infrastructure; and real and perceived contamination of subsistence foods resulting from spills and 

_ emissions. The increasing presence of development infrastructure, particularly in the area of Nuiqsut, has resulted 
_ in the loss of some traditional lands and a sense that residents are surrounded by development (SRB&A 2019b). 
While overall community harvests in Nuiqsut have remained relatively stable over time, impacts on individual 

_ success rates, harvest amounts, and harvest effort have been reported by harvesters. The NSB’s 2019 Economic 

_ Profile and Census report notes a substantial proportion of Nuiqsut households reporting an increase in the 

_ number of subsistence trips during each of the last three census periods (2010, 2015, and 2019) (NSB 2020). 

| While higher than other North Slope communities, the percentage of Nuiqsut households reporting an increase in 
the distance traveled for subsistence declined somewhat, from 74% in 2015 to 52% in 2019. 


_ North Slope Ifupiat have experienced the impacts of development on their social organization since their initial 

_ contact with European explorers in the nineteenth century. The traditional social structure, which was based 

_ around extended kinship ties, trading partnerships, and friendships, underwent numerous changes throughout the 
_ nineteenth and twentieth centuries. These changes include the centralization of residents into permanent 

- communities through mandatory education; the introduction of modern technology and changes to the traditional 
_ subsistence-based economy through the introduction of a cash economy; and the incorporation of Native peoples 
_ into new systems of laws and governing systems. More recent changes include the degradation of traditional lands 
_ resulting from development, the creation of wildlife refuges and national parks and resulting restrictions on 
traditional uses, government hunting and harvesting regulations, recreation and sport hunting and fishing 

_ activities, scientific research and associated activities (including research associated with oil and gas 

_ development), transportation corridors (including the Dalton Highway and marine highway systems), and climate 
_ change. Increased revenue and income associated with oil and gas activities have provided benefits to North Slope | 
| communities by contributing to social services and community infrastructure projects. In addition, residents use 
income to support subsistence activities within their households and communities. However, changes in income 

_ and employment levels have also contributed to income disparities and differences in shareholder status, 

_ introducing tensions within and among communities. These impacts have affected social and political 

_ organization on the North Slope. An increase in the cost of living can also have impacts on sociocultural systems, 

_ including participation in subsistence activities. In particular, North Slope residents report concerns with the high 

_ cost of fuel, heating oil, and housing in the region. 


3.16.2 Environmental Consequences 


Potential impacts to subsistence are discussed in terms of resource availability, resource abundance, and harvester 
access. Impacts related to harvester avoidance are addressed under the topic of harvester access; while harvester 
avoidance is not a physical or legal barrier to access, it is a documented harvester response that results in the 
reduced availability of traditional use areas and resources for harvesters. The magnitude or intensity of impacts to 
subsistence uses vary depending on the relative material and cultural importance of the resource being affected; 
the relative importance of resources is discussed in Section 3.16.1, Affected Environment, and Appendix E.16. 
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Other impacts to sociocultural systems are more difficult to quantify or predict (e.g., impacts on cultural practices, 
values, and beliefs) or result from changes to resource abundance, resource availability, and harvester access (e.g., 
costs and time, competition). These potential impacts are addressed in Section 3.16.2.3.4, Other Subsistence and 
Sociocultural Impacts, where relevant in the discussion below, and in Section 3.19. 


3.16.2.1 Avoidance, Minimization, and Mitigation 


3.16.2.1.1 Applicable Lease Stipulations and Required Operating Procedures* 


peccereeeeeneceeee eer eee ee ee CT eee er ee ranean nnn nnn nnn enn nnenenenanenananasnenarnnanararenenenasecnrncasnnasnnnanersnnnncanannnnnea 


Table 3.16.4 summarizes the NPR-A IAP LSs and ROPs that would apply to Project actions on BLM-managed 

_ lands and are intended to mitigate impacts to subsistence and sociocultural systems from development activity 

_ (BLM 2022b). The LSs and ROPs would reduce impacts to subsistence resource availability and abundance, as 

_ well as subsistence use areas, and subsistence access associated with the construction, drilling, and operation of 

_ oil and gas facilities. In 2021, BLM was directed to reevaluate the 2020 NPR-A IAP. The NPR-A IAP 
reevaluation resulted in the issuance of a new NPR-A IAP ROD (BLM 2022b) that selected an alternative nearly 


Table 3.16.4. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Subsistence and Sociocultural Systems* 
LS or |Description or Objective Requirement/Standard 


ror ea 


OP Protect the health and safety of |Areas of operation shall be left clean of all debris. 
A-1  |oil and gas field workers and the 
general public by disposing of 
solid waste and garbage in 
accordance with applicable 
federal, State, and local law and 
regulations. 

Minimize impacts on the 
environment from non- 
hazardous and hazardous waste 
generation. Encourage 
continuous environmental 
improvement. Protect the health 
and safety of oil field workers 
and the general public. Avoid 
human-caused changes in 
predator populations. 


Lessees/permittees shall prepare and implement a comprehensive waste management 
plan for all phases of exploration and development, including seismic activities. The 
plan shall be submitted to the AO for approval, as part of a plan of operations or other 
similar permit application. 


Waste generation shall be addressed in the following order of priority: 1) prevention 
and reduction, 2) recycling, 3) treatment, and 4) disposal. The plan shall consider the 
following requirements: 

a. The plan shall identify precautions that are to be taken to avoid attracting wildlife 
to food and garbage. 

b. Requirements prohibit the burial of garbage. Users shall have a written procedure 
to ensure that the handling and disposal of putrescible waste will be accomplished 
in a manner that prevents the attraction of wildlife. All putrescible waste shall be 
incinerated, backhauled, or composted in a manner approved by the AO. All solid 
waste, including incinerator ash, shall be disposed of in an approved waste-disposal 
facility. The burial of human waste is prohibited. 

c. BLM requires all pumpable solid, liquid, and sludge waste be disposed of by 
injection in accordance with EPA, DEC, and AOGCC regulations and procedures. 

d. BLM prohibits wastewater discharges or disposal of domestic wastewater into 
bodies of water, including wetlands, unless authorized by a National Pollutant 

Discharge Elimination System or State permit. 
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LS or |Description or Objective Requirement/Standard 

ROP 

ROP |Minimize pollution through A hazardous materials emergency contingency plan shall be prepared before 
A-3 _ |effective hazardous-materials 


contingency planning. 


transportation, storage, or use of fuel or hazardous substances. The plan shall include 

a set of procedures to ensure prompt response, notification, and cleanup in the event 

of a hazardous substance spill or threat of a release. The plan shall include a list of 

resources available for response. In addition, contingency plans shall include 
requirements to: 

a. Provide refresher spill-response training to NSB and local community spill- 
response teams on a yearly basis. 

b. Plan and conduct a major spill-response drill annually. 

c. Develop spill prevention and response contingency plans and participate in the 
North Slope Subarea Contingency Plan [superseded by the Alaska Inland Area 
Contingency Plan] for Oil and Hazardous Substances Discharges/Releases for the 
NPR-A operating area. es | 


ROP. |Minimize the impact of 


Before initiating any oil and gas or related activity or operation, develop a 


A-4 —_|contaminants on fish, wildlife, |comprehensive spill prevention, control, and countermeasure plan per 40 CFR 112. 
and the environment, including |The plan shall consider the following requirements: 
wetlands, marshes, and marine |a. Sufficient oil-spill-cleanup materials shall be stored at all fueling points and 
waters, as a result of fuel, crude vehicle-maintenance areas and shall be carried by crews on all overland moves. 
oil, and other liquid chemical b. Fuel and other petroleum products and other liquid chemicals shall be stored in 
spills. Protect subsistence proper containers at approved locations. Fuel, petroleum products, and other liquid 
resources and subsistence chemicals that in total exceed 1,320 gallons shall be stored within an impermeable 
activities. Protect public health lined and diked area or within approved alternate storage containers. Within 500 
and safety. feet of waterbodies, fuel containers are to be stored within appropriate 

containment. 

c. Liner material shall be compatible with the stored product and capable of 
remaining impermeable during typical weather extremes expected throughout the 
storage period. 

d. Permanent fueling stations shall be lined or have impermeable protection. 

e. All fuel containers shall be marked with the responsible party's name, product type, 
and year filled or purchased. 

f. Notice of any reportable spill (as required by 40 CFR 300.125 and 18 AAC 
75.300) shall be given to the authorized officer as soon as possible, but no later 
than 24 hours after occurrence. 

[axa [3 eae oil pans (i.e., “duck ponds”) shall be marked with the responsible party’s name. 
ROP |Minimize the impact of Refueling of equipment within 500 feet of the active floodplain of any waterbody 
A-5 _|contaminants from refueling is prohibited. Fuel storage stations shall be located at least 500 feet from any 

operations on fish, wildlife, and | waterbody with the exception that small caches (up to 210 gallons) for motorboats, 
the environment. float planes, ski planes, and small equipment. 
ROP |Minimize the impacts to the Discharge of produced water in upland areas and marine waters is prohibited. 
A-7 {environment of disposal of 
produced fluids recovered 
during the development phase 
on fish, wildlife, and the 
[aie environment. 
ROP | Minimize conflicts resulting ~ |Lessees will prepare and implement bear-interaction plans to minimize conflicts 
A-8 _ |from interaction between between bears and humans. These plans shall include measures to: 


humans and bears during oil and 
gas activities. 


Minimize attraction of bears to the drill sites. 

Organize layout of buildings and work sites to minimize human-bear interactions. 
Warn personnel of bears near or on work sites and identify proper procedures to be 
followed. 

Establish procedures, if authorized, to discourage bears from approaching the work 
site. 

Provide contingencies in the event bears do not leave the site or cannot be 
discouraged by authorized personnel. 

f. Discuss proper storage and disposal of materials that may be toxic to bears. 

|g. Provide a Systematic record of bears on the work site and in the immediate area. _| 


a. 
b. 
c 
d. 


e. 
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[LS or |Description or Objective 


Ensure that permitted activities 
A-11 {do not create human health risks 
through the contamination of 
subsistence foods. 


Requirement/Standard 


A lessee proposing a permanent development shall design and implement a 
monitoring study of contaminants in locally-used subsistence foods. The study 
shall examine subsistence foods for all contaminants that could be associated with 
the proposal. The study shall identify the level of contaminants in subsistence 
foods prior to the proposed development and monitor the level of these 
contaminants throughout the development’s operation and abandonment phases. If 
ongoing monitoring detects a measurable and persistent increase in a contaminant 
in subsistence foods, the lessee shall design and implement a study to determine 
how much, if any, of the increase in the contaminant in subsistence foods 
originates from the lessee's activities. If the study determines that a portion of the 
increase in contamination in subsistence foods is caused by the lessee's activities, 
the AO may require changes in the lessee’s processes to reduce or eliminate the 
contaminant’s emissions. 


ROP |To minimize negative health 
A-12  |impacts associated with oil 
spills. 


If an oil spill with potential impacts to public health occurs, BLM will consider: 

a. Immediate health impacts and responses for affected communities and individuals. 

b. Long-term contamination monitoring of subsistence food sources. 

c. Long-term monitoring of potential human health impacts. 

d. Perceptions of contamination and subsequent changes in consumption patterns. 

e. Health promotion activities and communication strategies to maintain traditional 
food consumption. 


ROP Maintain natural hydrologic 
B-2 __|regimes in soils surrounding 
lakes and ponds, and maintain 
populations of, and adequate 
habitat for, fish, invertebrates, 
and waterfowl. 


Withdrawal of unfrozen water from lakes and the removal of ice aggregate from 
grounded areas <4 feet deep may be authorized on a site-specific basis. Current water 
use requirements are: 

a. Lakes with sensitive fish (i.e., any fish except ninespine stickleback or Alaska 
blackfish): unfrozen water available for withdrawal is limited to 15% of calculated 
volume deeper than 7 feet; only ice aggregate may be removed from lakes that are 
<7 feet deep. 

b. Lakes with only non-sensitive fish (i.e., ninespine stickleback or Alaska blackfish): 
unfrozen water available for withdrawal is limited to 30% of calculated volume 
deeper than 5 feet; only ice aggregate may be removed from lakes that are <5 feet 
deep. 

c. Lakes with no fish present, regardless of depth: water available for use is limited to 
35% of total lake volume. 

d. In lakes where unfrozen water and ice aggregate are both removed, the total use 
shall not exceed the respective 15%, 30%, or 35% volume calculations. 

e. Additional modeling or monitoring may be required to assess water level and water 
quality conditions before, during, and after water use from any fish-bearing lake or 
lake of special concern. 

f. Any water intake structures shall be designed, operated, and maintained to prevent 
fish entrapment, entrainment, or injury. Note: All water withdrawal equipment 
must be equipped and must use fish screening devices approved by the ADF&G. 

g. Compaction of snow cover or snow removal from fish-bearing waterbodies 
shall be prohibited except at approved ice road crossings, water pumping 


stations on lakes, or areas of grounded ice. =| 
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ROP 


LS or ‘|Description or Objective 


|Requirement/Standard 


ROP [Protect stream banks, minimize 


a. Ground operations shall be allowed only when frost and snow cover are sufficient 


C-2 {compaction of soils, and to protect the tundra. Ground operations shall cease when the spring snowmelt 
minimize the breakage, abrasion, begins (approximately May 15); the exact dates will be determined by the AO. 
compaction, or displacement of |b. Low-ground-pressure vehicles shall be used for on-the-ground activities off ice 
vegetation. roads or pads. 

c. Bulldozing of tundra mat and vegetation, trails, or seismic lines is prohibited. 

d. To reduce the possibility of ruts, vehicles shall avoid using the same trails for 
multiple trips unless necessitated by serious safety or superseding environmental 
concern. 

e. The location of ice roads shall be designed and located to minimize compaction of 
soils and the breakage, abrasion, compaction, or displacement of vegetation. 
Offsets may be required to avoid using the same route or track in the subsequent 
year. 

f. Motorized ground-vehicle use within the Colville River Special Area associated 
with overland moves, seismic work, and any similar use of heavy equipment shall 
be minimized within an area that extends 1 mile west or northwest of the bluffs of 

aererr. | the Colville River. 

ROP |Maintain natural spring runoff | Crossing of waterway courses shall be made using a low-angle approach. zl 

C-3  |patterns and fish passage, avoid | Crossings that are reinforced with additional snow or ice (“bridges”) shall be 
flooding, prevent streambed removed, breached, or slotted before spring breakup. Ramps and bridges shall be 
sedimentation and scour, protect |substantially free of soil and debris. 
water quality, and protect 
stream banks. | 

ROP [Protect subsistence use and _ |All roads must be designed, constructed, maintained, and operated to create 

E-] access to subsistence hunting minimal environmental impacts and to protect subsistence use and access to 


and fishing areas and minimize 
the impact of oil and gas 
activities on air, land, water, 
|fish, and wildlife resources. 


subsistence use areas. 


es ie 

ROP |Protect fish-bearing Permanent oil and gas facilities are prohibited within 500 feet of fish-bearing 

E-2 _ |waterbodies, water quality and | waterbodies (as measured from the ordinary high water mark). Essential pipeline 
aquatic habitats. and road crossings will be permitted on a case-by-case basis. Note: Also refer to 

[ve Pas {Stipulations K-1 and K-2. 

ROP |Maintain free passage of marine | Linear infrastructure that connects to the shoreline (e.g., causeways, docks) is 

E-3 _ jand anadromous fish and protect| prohibited in river mouths or deltas. Artificial gravel islands and permanent 
subsistence use and access to bottom-founded structures are prohibited in river mouths or active stream channels 

iy |subsistence hunting and psi on river deltas. 

ROP |Minimize impacts of the Facilities shall be designed and located to minimize the development footprint. Issues 

E-5 {development footprint. and methods to be considered include: 


_|the use of aircraft to support oil and gas operations. 


a. 
b. 
é: 


Use of maximum extended-reach drilling for production drilling. 

Sharing facilities with existing development. 

Collocation of all oil and gas facilities, except airstrips, docks, and seawater- 
treatment plants, with drill pads. 

Integration of airstrips with roads. 

Use of gravel-reduction technologies (e.g., insulated or pile-supported pads). 
Coordination of facilities with infrastructure in support of offshore development. 


d. 
€: 
ue 


Note: Where aircraft traffic is a concern, consideration shall be given to balancing 
gravel pad size and available supply storage capacity with potential reductions in 
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LS or |Description or Objective 
ROP 


ROP |Minimize disruption of caribou | Pipelines and roads shall be designed to allow the free movement of caribou and the 
movement and subsistence use. |safe, unimpeded passage of the public while participating in subsistence activities. 
The accepted design practices are: 

a. Elevating aboveground pipelines a minimum of 7 feet as measured from the 
ground to the bottom of the pipeline at VSMs. 

b. In areas where facilities or terrain may funnel caribou movement, ramps over 
pipelines, buried pipelines, or pipelines buried under roads may be required by the 
AO. 

c. A minimum distance of 500 feet between pipelines and roads shall be maintained. 
Separating roads from pipelines may not be feasible within narrow land corridors 
between lakes and where pipelines and roads converge on a drill pad. Where it is 
not feasible to separate pipelines and roads, alternative pipeline routes, designs and 
possible burial within the road will be considered by the AO. 

a. Lessee shall use best available technology to prevent facilities from providing 
nesting, denning, or shelter sites for ravens, raptors, and foxes. The lessee shall 
provide the AO with an annual report on the use of facilities by ravens, raptors, and 
foxes as nesting, denning, and shelter sites. 

b. Feeding wildlife is prohibited. i: 

Flagging of structures (e.g., elevated utility lines, guy wires) shall be required to 

minimize bird collision. All facility external lighting shall be designed to direct 

artificial exterior lighting inward and downward or be fitted with shields to reduce 
reflectivity in clouds and fog conditions. 

An ecological land classification map of the development area shall be developed 

before approval of facility construction. The map will integrate geomorphology, 

surface form, and vegetation at a scale, level of resolution, and level of positional 
accuracy adequate for detailed analysis of development alternatives. 


"| 


Requirement/Standard 


ROP |Avoidance of human-caused 
increases in populations of 
predators of ground nesting 
birds. 


ROP |Minimize bird collisions with 
infrastructure, especially during 
migration and inclement weather. 


ROP |Use ecological mapping as a 
E-12  |tool to assess wildlife habitat 
before development of 
permanent facilities to conserve 
important habitat types during 
development. | 
ROP |Minimize the impacts on bird  |a. To reduce the possibility of birds colliding with aboveground utility lines, such 
E-20  |species from direct interaction lines would either be buried in access roads or suspended on VSMs. Exceptions are 
with aboveground utility limited to the following situations: 

infrastructure. 1. Overhead utility lines may be allowed when located entirely within the 

boundaries of a facility pad. 

2. Overhead utility lines may be allowed when engineering constraints at the 
specific and limited location make it infeasible to bury or connect the lines 
toa VSM. 

3. Overhead utility lines may be allowed in situations when human safety 
would be compromised by other methods. 

b. To reduce the likelihood of birds colliding with them, communication towers 
would be located on existing pads and as close as possible to buildings or other 
structures and on the east or west side of buildings or other structures, if possible. 
Support wires would be avoided to the extent practicable. If support wires are 
necessary, they would be clearly marked along their entire length to improve 
visibility to low-flying birds. 

c. Design of other utility infrastructure, such as wind turbines, would be evaluated 
under a specific development proposal. 

d. The permittee shall comply with current industry-accepted practices for raptor 
protection on power lines, such as the most recent Avian Power Line Interaction 

Committee suggested practices. 
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LS or |Description or Objective |Requirement/Standard 

po —————________| 

ROP |Minimize the effects of low- | The lessee shall ensure that aircraft used for permitted activities maintain altitudes 

F-] flying aircraft on wildlife, according to the following guidelines (Note: This ROP is not intended to restrict 
subsistence activities, and local | flights necessary to survey wildlife. Flights necessary to gain this information will be 
communities. restricted to the minimum.): 


a. Aircraft shall maintain an altitude of at least 1,500 feet aboveground level when 
within 0.5 mile of cliffs identified as raptor nesting sites from April 15 through 
August 15, : 

b. Aircraft shall maintain an altitude of at least 1,000 feet above ground level over 
caribou winter ranges from December | through May 1. 

c. Land user shall submit an aircraft use plan as part of an oil and gas development 
proposal. The plan shall address strategies to minimize impacts to subsistence 
hunting and associated activities. 

d. Proposed aircraft use plans should be reviewed by appropriate federal, State, and 
borough agencies. Adjustments, including suspension of all flights, may be 
required by the AO if resulting disturbance is determined to be unacceptable. 

e. The number of takeoffs and landings to support oil and gas operations with 
necessary materials and supplies should be limited to the maximum extent 
possible. 

f. Use of aircraft, especially rotary wing aircraft, near known subsistence camps and 
cabins or during sensitive subsistence hunting periods (spring goose hunting and 
fall caribou and moose hunting) should be kept to a minimum. 

g. Aircraft used for permitted activities shall maintain an altitude of at least 2,000 feet 
above ground level over the Teshekpuk Lake Caribou Habitat Area from May 20 
through August 20. Aircraft use by oil and gas lessees in the Goose Molting Area 
should be minimized from May 20 through August 20. 

h. Aircraft used for permitted activities shall maintain an altitude of at least 2,000 feet 
above ground level over the Utukok River Uplands Special Area from May 20 
through August 20. 

i. Hazing of wildlife by aircraft is prohibited. Pursuit of running wildlife is hazing. 

j. Fixed-wing aircraft used as part of a BLM-authorized activity along the coast shall 
maintain minimum altitude of 2,000 feet when within a 0.5 mile of walrus 
haulouts. Helicopters used as part of a BLM-authorized activity along the coast 
shall maintain minimum altitude of 3,000 feet and a 1.0-mile buffer from walrus 
haulouts. 

k. Aircraft used as part of a BLM-authorized activity along the coast and shore fast 
ice zone shall maintain minimum altitude of 3,000 feet when within 1.0 mile of all 


ee listed marine mammal species. 
ROP |Ensure long-term reclamation of|Prior to final abandonment, land used for oil and gas infrastructure shall be 
G-1___|land to its previous condition reclaimed to ensure eventual restoration of ecosystem function. The leaseholder 
and use. shall develop and implement an abandonment and reclamation plan approved by 


BLM. The plan shall describe short-term stability, visual, hydrological, and 
productivity objectives and steps to be taken to ensure eventual ecosystem 
28 restoration to the land’s previous hydrological, vegetative, and habitat condition. 
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LS or 


H-1 


Description or Objective 


Provide opportunities for 
participation in planning and 
decision making to prevent 
unreasonable conflicts between 
subsistence uses and other 
activities. 


Requirement/Standard 


Lessee/permittee shall consult directly with affected communities using the following 

guidelines: 

a. Before submitting an application to BLM, the applicant shall consult with directly 
affected subsistence communities, NSB, and the NPR-A Subsistence Advisory 
Panel to discuss the siting, timing, and methods of their proposed operations. The 
applicant shall make every reasonable effort, including such mechanisms as 
conflict avoidance agreements and mitigating measures, to ensure that proposed 
activities will not result in unreasonable interference with subsistence activities. 

b. The applicant shall submit documentation of consultation efforts as part of its 
operations plan. The applicant must allow time for BLM to conduct formal 
government-to-government consultation with Native Tribal governments if the 
proposed action requires it. 

c. A plan shall be developed that shows how the activity will be scheduled and 
located to prevent unreasonable conflicts with subsistence activities. The plan 
should address the following items: 

1. A detailed description of the activities to take place. 

2. A description of how the lessee/permittee will minimize and/or address 
potential impacts identified by the AO. 

3. A detailed description of the monitoring effort to take place, including 
process, procedures, personnel involved and points of contact both at the 
work site and in the local community. 

4. Communication elements to provide information on how the applicant will 
keep potentially affected individuals and communities up-to-date on the 
progress of the activities and locations of possible, short-term conflicts with 
subsistence activities. 

5. Procedures necessary to facilitate access by subsistence users to the 
permittees’ area of activity or facilities. 

d. During development, monitoring plans must be established for new permanent 
facilities to assess an appropriate range of potential effects on resources and 
subsistence. 

e. Permittees that propose barging facilities, equipment, supplies, or other materials to 
the NPR-A in support of activities in the NPR-A shall notify, confer, and 
coordinate with the Alaska Eskimo Whaling Commission, the appropriate local 
community whaling captains’ associations, and NSB to minimize impacts from 
barging on subsistence whaling activities. 

f. Barge operators requiring a BLM permit are required to demonstrate that barging 
activities will not have unmitigable adverse impacts on the availability of marine 
mammals to subsistence hunters. 

g. All vessels over 50 feet long engaged in operations requiring a BLM permit must 


[Minimize impacts to sport 
hunting and trapping species 
and to subsistence harvest of 
those animals. 


have an Automatic Identification System transponder system on the vessel. 
Hunting and trapping by lessee's/permittee’s employees, agents, and Saracen 
are prohibited when persons are on “work status.” Work status is defined as the 
period during which an individual is under the control and supervision of an 
employer. Work status is terminated when the individual’s shift ends and he/she 
returns to a public airport or community (e.g., Fairbanks, Utqiagvik, Nuiqsut, or 
Deadhorse). Use of lessee/permittee facilities, equipment, or transport for personal 
ocee or aid in hunting and trapping is prohibited. | 
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LS or | Description or Objective Requirement/Standard 


ROP 

RE [Minimize cultural and resource |All personnel shall be provided information concerning applicable stipulations, ROPs, 

I-] conflicts. standards, and specific types of environmental, social, traditional, and cultural 

concerns that relate to the region. All personnel involved in permitted activities shall 

attend an orientation program at least once a year and the orientation program should: 

a. Provide sufficient detail to notify personnel of applicable stipulations and ROPs, as 
well as specific types of environmental, social, and traditional and cultural 
concerns that relate to the region. : 

b. Address the importance of not disturbing archaeological and biological resources 
and habitats, and provide guidance on how to avoid disturbance. 

c. Include guidance on the preparation, production, and distribution of information 
cards on endangered and/or threatened species. 

d. Be designed to increase sensitivity and understanding of local community values, 
customs, and lifestyles. 

e. Include information concerning avoidance of conflicts with subsistence, 
commercial fishing activities, and pertinent mitigation. 

f. Include information for aircraft personnel concerning subsistence activities and 
areas/seasons that are particularly sensitive to disturbance by low-flying aircraft. 

g. Provide that individual training is transferable from one facility to another except 
for elements of the training specific to a particular site. 

h. Include on-site records of all personnel who attend the program for so long as the 
site is active. 

i. Include a module discussing bear interaction plans to minimize conflicts between 
bears and humans. 

J. Provide a copy of 43 CFR 3163 regarding Non-Compliance Assessment and 
Penalties to on-site personnel. 

k. Include training designed to ensure strict compliance with local and corporate drug 
and alcohol policies. 

I. Include training developed to train employees on how to prevent transmission of 
communicable diseases, including sexually transmitted diseases, to the local 
communities. 


iF aa 
Ls River Setbacks River Setbacks ‘a 
K-1 | Minimize the disruption of Permanent oil and gas facilities, including gravel pads, roads, and pipelines, are 


natural flow patterns and changes | prohibited in the streambed and adjacent to the rivers listed below. On a case-by case 
to water quality; the disruption of | basis, essential pipeline and road crossings will be permitted through setback areas. 
natural functions resulting from _|a. Colville River: A 2-mile setback from the boundary of NPR-A where the river 

the loss or change to vegetative determines the boundary along the Colville where BLM manages both sides of the 
and physical characteristics of river up through TSS, R30W, U.M. Above that point to the juncture of Thunder 
floodplain and riparian areas; the and Storm creeks, the setback is 0.5 mile. 

loss of spawning, rearing or over- |b. Fish Creek: A 3-mile setback from the creek downstream from the eastern edge of 
wintering habitat for fish; the loss! Section 31 , TIIN, RIE., U.M. and a 0.5-mile setback farther upstream. 

of cultural and paleontological _|c. Judy (Kayyaaq) Creek: A 0.5-mile setback. 

resources; the loss of raptor d. Ublutuoch (Tinmiaqsiugvik) River: a 0.5-mile setback. 

habitat; impacts to subsistence 
cabin and campsites; the 
disruption of subsistence 
activities; and impacts to scenic 
and other resource values. 


Colville River Special Area Management Plan—Protection 1 

To minimize the direct loss of arctic peregrine falcon nesting habitat and to protect 
nest sites in the Colville River Special Area, the following protective measures apply: 
Permanent oil and gas facilities, including gravel pads, roads, and pipelines, are 
prohibited in the streambed and adjacent to the rivers listed below. On a case-by- 
Colville River Special Area case basis, essential pipeline and road crossings will be permitted through setback 
Management Plan—Protection 1 | areas. 

Minimize the loss of arctic 
peregrine falcon nesting habitat 
in the Colville River Special 
Area. 4) 
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ROP 
LS 
K-2 


— 


Description or Objective 


Deepwater Lakes 


Minimize the disruption of 
natural flow patterns and 
changes to water quality; the 
disruption of natural functions 
resulting from the loss or 
change to vegetative and 
physical characteristics of 
deepwater lakes; the loss of 
spawning, rearing or over 
wintering habitat for fish; the 
loss of cultural and 
paleontological resources; 
impacts to subsistence cabin and 
campsites; and the disruption of 
subsistence activities. 


Final Supplemental Environmental Impact Statement 


Requirement/Standard 


Generally, permanent oil and gas facilities are prohibited on the lake or lakebed 
and within 0.25 mile of the ordinary high water mark of any deep lake as 
determined to be in lake zone III (i.e., depth greater than 13 feet [4 m]; Mellor 
1985). On a case-by-case basis, essential pipeline(s), road crossings, and other 
permanent facilities may be considered through the permitting process in these 
areas where the lessee can demonstrate on a site-specific basis that impacts will be 
minimal. 


LS 
K-5 


Coastal Area Setbacks 


Protect coastal waters and their 
value as fish and wildlife habitat 
(including, but not limited to, 
that for waterfowl, shorebirds, 
and marine mammals) , 
minimize hindrance or 
alteration of caribou movement 
within caribou coastal insect- 
relief areas; protect the summer 
and winter shoreline habitat for 
polar bears, and the summer 
shoreline habitat for walrus and 
seals; prevent loss of important 
bird habitat and alteration or 
disturbance of shoreline 
marshes; and prevent impacts to 
subsistence resources and 
activities. 


a. Drill pads and central processing facilities would not be allowed in coastal waters 
or on islands between the northern boundary of the NPR-A and the mainland, or in 
inland areas within 1 mile of the coast. Other facilities necessary for oil and gas 
production within NPR-A that necessarily must be within this area (e.g., barge 
landing, seawater treatment plant, or spill response staging and storage areas) 
would not be precluded. Lessees/permittees shall consider the practicality of 
locating facilities that necessarily must be within this area at previously occupied 
sites such as various Husky/USGS drill sites and Distant Early Warning-Line sites. 
Before conducting open water activities, the lessee shall consult with the Alaska 
Eskimo Whaling Commission, NSB, and local whaling captains’ associations to 
minimize impacts to subsistence whaling activities. 

. Marine vessels used as part of a BLM-authorized activity shall maintain a 1-mile 
buffer from the shore when transiting past an aggregation of seals, Steller’s sea 
lions, or walruses using a terrestrial haulout. Marine vessels shall not conduct 
ballast transfers or discharge any matter into the marine environment within 3 
miles of the coast, except when necessary for the safe operation of the vessel. 
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[LS or Description or Objective Requirement/Standard 7h 
ROP Le 

LS Goose Molting Area |General: Within the Goose Molting Area, no permanent oil and gas facilities, except 
K-6 for pipelines, will be allowed within 1 mile of the shoreline of goose molting lakes. 


Minim ize disturbance to No waiver, exception, or modification will be considered. 
molting geese and loss of 


goose-molting habitat in and Development: In the Goose Molting Area, the following standards will be followed 

around lakes in the Goose for permitted activities: 

Molting Area. a. From June 15 through August 20, all off-pad activities and major construction 
activities using heavy equipment (but not drilling from existing production pads) 
shall be suspended unless approved by the AO. 

b. Water extraction from any lakes used by molting geese shall not alter hydrological 
conditions that could adversely affect identified goose-feeding habitat along 
lakeshore margins. 

c. Oil and gas activities will avoid altering critical goose-feeding habitat types along 
lakeshore margins (e.g., grass, sedge, moss) and salt-marsh habitats. 

d. Permanent oil and gas facilities (including gravel roads, pads, and airstrips, but 
excluding pipelines) and material sites will be sited outside the identified buffers 
and restricted surface occupancy areas. 

e. Between June 15 and August 20, oil and gas facilities shall incorporate features 
(¢.g., temporary fences, siting/orientation) that screen or shield human activity 
from view of any Goose Molting Area lake, as identified by the AO. 

f. Strategies to minimize ground traffic shall be implemented from June 15 through 
August 20. These strategies may include limiting trips, use of convoys, different 
vehicle types, etc. The permittee shall submit a vehicle use plan that considers 
these and any other mitigation. The vehicle use plan shall also include a vehicle- 
use monitoring plan. 

g. Aircraft use shall be restricted from June 15 through August 20 unless doing so 
endangers human life or violates safe flying practices. Restrictions may include 1) 
limiting flights to two roundtrips per week and 2) limiting flights to corridors 
established by BLM. The permittee shall submit an aircraft use plan that considers 
these and other mitigation. The aircraft use plan shall also include an aircraft 
monitoring plan. 

h. Any permit for development will include a requirement for the permittee to 
conduct monitoring studies necessary to adequately determine consequences of 

| __|_ development and any need for change to mitigations. 
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K-9 


LS or |Description or Objective 
ROP 
LS Teshekpuk Lake Caribou Habitat 


Area 


Minimize disturbance and 
hindrance of caribou, or 
alteration of caribou movements 
through portions the Teshekpuk 
Lake Caribou Habitat Area that 
are essential for all season use, 
including calving and rearing, 
insect-relief, and migration. 


Requirement/Standard 


In the Teshekpuk Lake Caribou Habitat Area, the following standards apply to 

permitted activities: 

a. Before authorization of construction, the permittee shall design and implement 
and report a study of caribou movement unless an acceptable study specific to 
the Teshekpuk Caribou Herd has been completed within the last 10 years. The 
study shall include a minimum of four years of current data on the Teshekpuk 
Caribou Herd movements. The study should provide information necessary to 
determine facility (including pipeline) design and location. 

b. Within the Teshekpuk Lake Caribou Habitat Area, permittee shall orient linear 
corridors when laying out developments to address migration and corralling 
effects and to avoid loops of road and/or pipeline that connect facilities. 

c. Ramps over pipelines, buried pipelines, or pipelines buried under the road may 
be required in the Teshekpuk Lake Caribou Habitat Area. 

d. Major construction activities using heavy equipment (but not drilling from 
existing production pads) shall be suspended within Teshekpuk Lake Caribou 
Habitat Area from May 20 through August 20, unless approved by the AO. 

e. The following ground and air traffic restrictions shall apply in the areas and 
time periods indicated: 

1. From May 20 through August 20, traffic speed shall not exceed 15 miles 


per hour when caribou are within 0.5 mile of the road. Additional 
strategies may include limiting trips, using convoys, using different 
vehicle types, etc. The permittee shall submit a vehicle use plan that 
considers these and any other mitigation. The vehicle use plan shall also 
include a vehicle-use monitoring plan. 

2. The permittee shall observe caribou movement from May 20 through 
August 20, or earlier if caribou are present prior to May 20. Based on 
these observations, traffic will be stopped: 


i. Temporarily to allow a crossing by 10 or more caribou. Sections 
of road will be evacuated whenever an attempted crossing by a 
large number of caribou appears to be imminent. 
ii. By direction of the AO throughout a defined area for up to four 
weeks to prevent calving caribou displacement. 
3. Major equipment, materials, and supplies to be used at work sites in the 
Teshekpuk Lake Caribou Habitat Area shall be stockpiled outside the 
__ period of May 20 through August 20. 


LS 
K-11 


Teshekpuk Lake Caribou 


Movement Corridor 


Minimize disturbance and 
hindrance of caribou, or 
alteration of caribou movements 
(that are essential for all-season 
use, including calving and 
rearing, insect-relief, and 
migration) in the area extending 
from the eastern shore of 
Teshekpuk Lake eastward to the 


Kogru River. 


Within the Teshekpuk Lake Caribou Movement Corridor, no permanent oil and 
gas facilities, except for pipelines or other infrastructure associated with offshore 
oil and gas exploration and production, will be allowed. 


Southern Caribou Calving Area 


Minimize disturbance and 
hindrance of caribou, or 
alteration of caribou movements 
(that are essential for all season 
use, including calving, post- 
calving, and insect-relief) in the 
area south/southeast of 
Teshekpuk Lake. 


Within the Southern Caribou Calving Area, no permanent oil and gas facilities, 
except pipelines or other infrastructure associated with offshore oil and gas 
exploration and production, will be allowed. 
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[LS or |Description or Objective Requirement/Standard | 
ROP Ses 

ROP | Protect stream banks and water On a case-by-case basis, BLM may permit low-ground-pressure vehicles to travel off 
L-1 quality; minimize compaction of gravel pads and roads during times other than those identified in ROP C-2a. 


and displacement of soils; Permission for such use would only be granted after an applicant has: 

minimize the breakage, abrasion, |a. Submitted studies satisfactory to the AO of the impacts on soils and vegetation of 
compaction, or displacement of the specific low-ground-pressure vehicles to be used. 

vegetation; protect cultural and |b. Submitted surveys satisfactory to the AO of subsistence uses of the area as well as 
paleontological resources; of the soils, vegetation, hydrology, wildlife and fish (and their habitats), 

maintain populations of, and paleontological and archaeological resources, and other resources as required by 
adequate habitat for birds, fish, the AO. 


and caribou and other terrestrial _|c. Designed and/or modified the use proposal to minimize impacts to the AO’s 
mammals; and minimize impacts satisfaction. Design steps to achieve the objectives may include, timing restrictions, 
to subsistence activities. shifting of work to winter, rerouting, and not proceeding when certain wildlife are 
present or subsistence activities are occurring. At the discretion of the AO, the plan 
for summer tundra vehicle access may be included as part of the spill prevention 

| _and response contingency plan. 

ROP |Minimize disturbance and Chasing wildlife with ground vehicles is prohibited. Particular attention will be given | 
M-1 {hindrance of wildlife, or to avoid disturbing caribou. 
alteration of wildlife 
_|movements through the NPR-A. | 


[ROP Prevent the introduction, or Certify that all equipment and vehicles (intended for use either off or on roads) are | 
M-2_ |spread, of nonnative, invasive | weed-free prior to transporting them into the NPR-A. Monitor annually along 
plant species in the NPR-A. roads for nonnative invasive species and initiate effective weed control measures 


upon evidence of their introduction. Prior to operations in the NPR-A, submit a 
plan for the BLM’s approval detailing the methods for cleaning equipment and 

[ Ar | vehicles, monitoring for weeds, and weed control. 

Source: BLM 2022b. 

Note: AO (authorized officer); AOGCC (Alaska Oil and Gas Conservation Commission); BLM (Bureau of Land Management); DEC (Alaska Department of 
Environmental Conservation); EPA (U.S. Environmental Protection Agency); LS (lease stipulation); m (meter); NPR-A (National Petroleum Reserve in 
Alaska); NSB (North Slope Borough); ROP (required operating procedures); USGS (U.S. Geological Survey); VSM (vertical support member). 


All action alternatives would require exceptions from existing LSs and ROPs, as detailed in Table D.4.9 in 
Appendix D.1, Alternatives Development. When exceptions are granted, they typically are specific to stated 
Project actions or locations and are not granted for all Project actions. Exceptions that would affect subsistence 
and sociocultural systems would include those to LSs K-1 and K-2 and ROPs A-5, B-2, E-2, and E-7. All action 
alternatives include road and pipeline crossings of fish-bearing waterbodies (including one or more of the 
waterbodies protected in LSs K-1 and K-2 and ROP E-2), a CFWR connected to Lake M0015 (under Alternatives 
B, C, and D), and freshwater intake pipelines lakes throughout the Project area (varies by alternative) (Figure 
3.10.2). As a result, it is not possible in all instances to avoid encroachment within 500 feet of every waterbody. 
ROP A-5 prohibits refueling of equipment within 500 feet of the active floodplain and storage of fuel within 500 
feet of any waterbody, with some exceptions. Exceptions for ROP A-5 may be required to support refueling and 
fuel storage for marine vessels and specialized equipment for which regular movement is not feasible (e.g., crane) 
during construction. ROP B-2 limits the withdrawal of liquid water and ice aggregate based on lake volume, 
depth, and fish presence. Exceptions to ROP B-2 may be requested for the removal of ice aggregate from 
waterbodies with grounded ice that would exceed regulatory withdrawal limits. Removal of ice from areas with 
grounded ice would not reduce the amount of potential overwintering fish habitat and exceptions would not 
exceed ADNR criteria for water withdrawal. Lastly, it may not be feasible in all areas to maintain a minimum 
distance of 500 feet between pipelines and roads (ROP E-7) due to road and pipeline design constraints, 
Exceptions would occur where roads and pipelines converge on a drill site or at narrow land corridors between 
lakes where it is not possible to maintain 500 feet of separation between pipelines and roads without increasing 
potential impacts to waterbodies. Caribou may experience more delays or deflections while crossing roads and 
pipelines in locations where the separation is less than 500 feet. 


3.16.2.1.2 Proponent’s Design Measures to Avoid and Minimize Effects 


CPAI’s design features to avoid or minimize impacts are listed in Table I.1.2 in Appendix I.1, Avoidance. 
Minimization, and Mitigation. These are also incorporated into the discussion of potential impacts below, where 
relevant. 
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3.16.2.1.3 Resource Specialists Additional Suggested Avoidance, Minimization, or Mitigation 
The full text of all proposed mitigation measures is available in Appendix I. In addition to the applicable LSs and 


ROPs described above (Section 3.16.2.1.1, Applicable Lease Stipulations and Required Operating Procedures), 
the following additional suggested measures could reduce impacts to subsistence and sociocultural systems: 

e Inform employees who are North Slope residents of company subsistence leave policies and ensure that 
leave policies are flexible to account for annual variation in the timing and length of subsistence 
activities. 

e Employ subsistence representatives who receive daily communications on Project activities and report 
potential conflicts with subsistence users. Subsistence representatives should be provided with clear 
communication protocols and training, be local and knowledgeable residents, and be included in field 
activities the community believes have a high potential of conflicting with subsistence uses 
(e.g., helicopter-based surveys). 

e Incoordination with local organizations, such as the Kuukpik Subsistence Oversight Panel (KSOP) 
(required in CPAI design measure 68), ensure communications include the timing and location of 
development activities such as air traffic, blasting, and other construction activities. 

e Identify areas with high drifted snow accumulation along pipelines after construction and implement a 
snow management program to clear drifts and create access points (i.e., openings) in areas where drifts 
accumulate for a long distance (e.g., quarter- and half-mile lengths) along pipelines. Consult with Nuiqsut 
residents on an appropriate distance for cleared access areas as well as the depth of snowadrifts that 
impede travel under pipelines. 

e As part of the Subsistence Plan (required in BLM [2022] ROP H-1), provide equal opportunities for 
various local entities (e.g., KSOP, NVN, City of Nuiqsut, Kuukpik), in addition to knowledgeable 
subsistence users, to provide input. Include local advisors as team members during studies, identification 
of historic sites, and Project planning. 

e Continue to consult with local subsistence users and community organizations regarding the appropriate 
design and location of subsistence boat ramps, pullouts, and subsistence tundra access ramps. Consult 
with other operators regarding other boat ramp projects on the North Slope that may inform future 
designs. (This would be required as part of BLM [2022] ROP E-1.) 

e Participate in Conflict Avoidance Agreements with the Alaska Eskimo Whaling Commission to reduce 
potential impacts on bowhead whale hunting resulting from barge and vessel traffic. 

e Work with community organizations to establish measures to reduce impacts of vehicle traffic on 
subsistence activities, particularly during the Project’s construction phase. 

e Install traffic control signs (e.g., stop signs) to halt industry vehicle traffic at all subsistence access ramps 
to ensure that subsistence users can cross safely 

e Place development-free buffer around Native Allotment of at least 1 mile to ensure the viability of the 
allotment for subsistence use. Exceptions would be made for allotment owners who agree to having 
development closer than | mile. 


3.16.2.1.4 Public and Cooperating Agency Sus 
_ Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 

_ Supplemental EIS are listed in Tables 1.4.1 and I.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
_ The following public and cooperating agency additional suggested mitigation measures may reduce impacts to 

| subsistence. 


ested Mitigation Measures” 


ee ee Te ee eae am TR aE NST ean me a 


_e Proposed projects that would have a gravel footprint exceeding 300 acres would be limited to developing 
| no more than 65% of the proposed project before instituting a minimum 2-year pause to observe project 
impacts (e.g., permafrost, hydrology, caribou, subsistence). The authorized officer will be responsible for 
determining the need for permit review based on the monitored findings. 
_e Drill site BTS and the gravel roadway to BTS will not be authorized for construction for three years after 
the construction of the Project's other three drill sites is complete. 
e Install caribou monitoring stations that use real time caribou GPS telemetry data (i.e., caribou collars) and 
manage road use for successful caribou passage. The applicant and BLM will consult with the NSB 
wildlife department and ADF&G caribou experts to identify the minimum percentage of the Teshekpuk 
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Caribou Herd that should have active GPS telemetry collars and the caribou density and distance from 
Project roads that will initiate traffic restrictions. 
-e Outdoor construction activity (e.g., gravel working, building fabrication) will be halted during caribou 
calving season when calving caribou are within 1 mile of the activity. Drilling and operations activity will 
be minimized at drill site pads during caribou calving season to the extent that is safely practicable; new 
activities (e.g., initiating drilling for a new well, hydraulic fracturing) will not be initiated at drill sites 
during this time. 


CS renee aerate everett tpt erence et ss er cS gee 


BSS Tea aes mene meena ier arate lear eT Pera fee ae 4 


Oe eeeeesernreestiiiaerteetisialcainrriie eset cis etrrem eeee ee t erc es e a e 


-o CPAI will meet with the community of Nuiqsut to establish subsistence ramp design parameters 
to ensure the designs are adequate for users. Design parameters will include a minimum length 
“landing ramp” at the top that is level and long enough to accommodate snow machines pulling 
sleds without sleds having to enter the associated pullout or adjacent road. The design parameters 
will set a maximum grade of the ramps. 

© The subsistence ramp pullouts will be signed that materials and equipment are not to be stored at 
pullouts. Warning signs will be placed on the adjacent roadway approaching the subsistence 
ramp/pullout to warn drivers of the potential for vehicles (e.g., snowmachines, all-terrain 
vehicles) crossing the road. 

_© Subsistence ramp locations will be made available to local search and rescue groups (e.g., 


PTT ate meen teenth eb ee ah eer cl ee a eee mete 


e Provide periodic testing of consumable subsistence resources for contamination. Testing frequency and 

the number of samples tested per testing interval will be determined in consultation with the community 

: of Nuiqsut. 

e A subsistence representative shall be present whenever field activity is occurring, including having 

representatives scheduled to cover day and night work shifts. Subsistence representatives are to be 

included in all field activities conducted in support of the Project. 

e Develop an ongoing contamination study program (e.g., snow sampling, fish sampling) and adaptive 

management plan to address found contamination. Any contamination found in excess of State or EPA 

levels will be reported to ADEC within 72 hours of being determined. 

-e@ Monitor water quality, permafrost, and vegetation near sites where hydraulic fracturing or deep well 

injection (i.e., underground injection control wells) are occurring for potential contamination or 
unanticipated impacts. Develop an adaptive management plan that outlines how impacts would be 
analyzed and potentially addressed. 
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e The community of Nuiqsut shall be involved in the development of studies in the Project area, from study 

design to implementation. CPAI shall present planned studies (e.g., study requirements, methodology, 
timing) to the community and incorporate feedback as practicable. CPAI will provide regular updates to 

the community about ongoing studies and study planning. 

_e CPAI shall consult-with Nuiqsut on the design of proposed Project bridges to ensure they provide 

adequate clearances and safe passage for boaters traveling along waterways. 

e BLMshall coordinate with the State of Alaska and the NSB to provide an adequate number of inspectors 

on site during construction and operations of the Project to ensure the project is in compliance with its 

permits. CPAI shall provide site access and accommodations to the required inspection staff. 

e CPAI shall conduct at least two multi-village workshops during project development to identify important 

inter-community subsistence areas. The communities included for the Project are at a minimum: Nuigsut, 

Utqiagvik, Anaktuvuk Pass, and Atqasuk. 

e Develop and conduct a study to monitor for and determine potential impacts that may occur to fish returns : 

and caribou migration from mine site blasting. 

_e Institute a monitoring program for drill site BT2 to determine if contamination migrates off the gravel 

pad. Monitoring shall include water, snow, soil, and vegetation sampling. Any contamination found in 

excess of State or EPA levels will be reported to ADEC within 72 hours of being determined. 

e Imported foods are frequently stored improperly and are damaged or ruined prior to arrival in Nuigqsut. 

CPAI shall pay to construct food storage facilities at airports in Deadhorse and Utqiagvik to protect 

perishable goods from precipitation, freezing, spoiling, and wildlife. 

_e Restrict noise (e.g., limit drilling, limit construction activity) when caribou are present during the calving 

and migration periods. When noise is unavoidable, avoid abrupt sounds. A steady drone of noise is easier 
for caribou to acclimate to, so consider adding a white noise generator if necessary to lessen abrupt 

| sounds. 

_e Limit the overall activity, including outdoor foot traffic, and minimize air traffic at specific times to 

| reduce impacts to caribou (especially during calving and migration periods). 

e Minimize visual impacts by fencing or otherwise camouflaging or screening pads and areas that have the 

most activity and movement. Caribou are more likely to turn away from movement than from structures 
perceived as stationary objects. Caribou also react more strongly and habituate less readily to foot traffic 
than to vehicle traffic. 


Ma Spanne ee ptitnent Santen 


_o Reducing the number of animals required to halt traffic ("let the lead caribou cross"). 
_o Limiting traffic during the fall hunting period (approximately September 15 through October 15) 
and incorporate local recommendations for the timeframe. 
_o Following the Red Dog Mine model for caribou crossings. 
_o Use recommendations from the subsistence committee. 
_o Stopping traffic as soon as caribou are sighted or when caribou are a half mile or less from the 
Po etoad: 
_o Incorporate crossing ramps, 7-foot tunnels/overpasses, and/or visual windows into road design 
when possible. 

e Buffer the Teshekpuk Caribou Habitat area by 5 to 6 kilometers (3.1 to 3.7 miles) to account for the 

avoidance response of calving caribou to infrastructure. 
_e Use convoys and/or checkpoints to moderate traffic flow and to consolidate traffic in space and time. 
e Employ caribou ee personnel to maintain awareness of presence and movements of caribou. 
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Hi 2G aa SS 


o From May 20 through August 20, traffic speed shall not exceed 15 mph when caribou are within 

| 0.5 mile of the road. Additional strategies may include limiting trips, using convoys, using 
different vehicle types, stockpiling equipment and materials, etc. to the extent practicable. The 
permittee shall submit with the development proposal a vehicle use plan that considers these and 
other mitigation measures. 
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e Continue to fund the long-term caribou monitoring project in and near Nuiqsut through the life of the 
_ Willow Project. 

e Provide a funding mechanism to support ongoing caribou collar studies through construction of the 
Willow Project and five years of operations only activity to provide a better understanding of caribou 
responses to increased oil and gas development. 

e Provide funding to help design and develop a cultural center in Nuigsut for the community’s use. 

e Provide a funding mechanism to support ongoing Teshekpuk Caribou Herd studies in the Alpine and 
Greater Mooses Tooth project areas with a focus on how caribou respond to roads and vehicle traffic. 
e Permittee shall work with the local community to improve food storage capacity and durability. This 
could include providing gravel and insulation to "harden" existing cellars, providing transportation of 
: chest freezers to the North Slope, etc. 

_e Provide the State of Alaska’s Community Winter Access Trail access to Willow gravel and ice road 
infrastructure for use to reduce the reliance on constructing snow roads through the Willow Project area. 
e Use unmanned aerial vehicles (i.e., drones) to conduct inspections and surveys to the greatest extent 
practicable to reduce impacts to wildlife and subsistence users. 

_¢ Permittee shall allow reasonable access to North Slope residents to use ice roads built for the Willow 
Project, including the annual Colville River ice bridge. 

e Develop a water quality monitoring plan to regularly sample area waterways for contamination 

_ downstream from Project facilities. 

-e Offroad travel: 
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_e Develop a maintenance plan for boat ramps to ensure the long-term viability and use of the site(s) while 
minimizing impacts to the adjacent waterbodies. The initial plan shall be submitted to the BLM 
authorized officer 60 days prior to initiating the first year’s maintenance activities. Any substantive 
changes to the maintenance plan will be submitted to BLM prior to initiation of maintenance activities 
o Determine if erosion mitigation features or options in engineering design of boat ramp(s) are 
needed to prevent or minimize erosion potential at the boat ramp(s) and along adjacent 
riverbanks. Describe the evaluation that was completed to determine if erosion control is needed 
and what type of features are included in the final design. 
_o Identify entity responsible for site maintenance. 
_o Describe annual maintenance (grading) of parking pads, turning pads, access ramps, and road 
access. 
_o Identify the gravel source for reinforcement of boat ramps and pads when necessary. Describe the 
location and quantity of gravel available and the frequency of how often the need for additional 
gravel will be evaluated. 
_o Include regular clean-up of pads and surroundings, including back-haul of trash to suitable 
disposal site. 
_o Describe how spills will be removed or mediated per the Project’s spill plan. 
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_e CPAI will evaluate the use of a surface miner at the Tinmiaqsiugvik mine site to develop the gravel 

resource. CPAI will use a surface miner at the Kuparuk Mine Site during the initial winter construction 
season and shall provide a report to BLM on the efficacy of this equipment in North Slope conditions no 
later than June following the initial construction season. The report shall describe how the equipment was 
used, any engineering or logistical challenges of using this equipment, and steps taken to adapt the surface 
miner for use in North Slope operations. If the surface miner is determined to be technologically feasible 
as an alternative to blasting, BLM will require its use at the Willow Tinmiaqsiugvik mine site to reduce 

the impacts of blasting. (Note: some blasting would still be required to remove overburden). 

_e BLM will develop compensatory mitigation that provides durable, long-term protection for the 

| Teshekpuk Caribou Herd to fully offset impacts of the Project on that Herd, to include protecting the 
surface area of Teshekpuk Lake, a buffer along all shores of the lake, and the LS K-10 Caribou 
Movement Corridors/K-16 Deferral Areas (under Alternative E in the 2020 National Petroleum Reserve 
in Alaska Integrated Activity Plan Final Environmental Impact Statement) using existing statutory, 
management, or administrative authorities, with a focus on restricting future leasing or surface 
development in those areas. 


3.16.2.2 Alternative A: No Action 

Under Alternative A, the Project would not be constructed. No additional impacts to subsistence and sociocultural 
systems would occur over existing levels. Nuiqsut would continue to experience impacts to subsistence and 
sociocultural systems resulting from existing oil and gas development, ongoing exploration, and other activities in 
the region. Impacts from development infrastructure, traffic, human activity and noise, socioeconomic changes, 
and increasing interaction with non—Native Alaska businesses, governments, and people would continue to occur, 
and the effects would be the same as those described in Section 3.16.1, Affected Environment. 
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_ Project construction materials. Tables 3.16.5 and 3.16.6 show resource harvests and use within the alternatives 

_ analysis area. In most cases, the data are identical across all action alternatives and are therefore combined into 

_ one column. However, data on the number and percentage of Nuiqsut harvesters are slightly different for 

_ Alternative E and are shown in a separate column in Table 3.16.5. These data are based on an analysis of 

_ available information from subsistence mapping studies in Nuiqsut and Utqiagvik and are useful for 

_ understanding the likelihood and magnitude of direct impacts on subsistence uses. In these mapping studies, a 

_ sample of active harvesters in each community identified harvest areas and/or harvesting locations by resource on 
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Table 3.16.5. Number and Percentage of Nuiqsut and Utqiagvik Harvesters Using the Alternatives Analysis 
Area by Resource Catego 

Resource Number (%) of Nuiqsut Number (%) of Nuiqsut Number (%) of Utqiagvik Harvester 

Category Harvester Respondents Harvester Respondents Respondents Reporting Use Areas in 


Reporting Use Areas in the Reporting Use Areas in the the Alternatives Analysis Area 
Alternatives Analysis Area — Alternatives Analysis Area — 
Alternatives B, C, and D Alternative E 

Caribou 27 (84%) 


Wolverine | 21 (88%) 21 (88% 


Wolf 20 (87%) 20 (87%) 1(23%) 
Bearded seal | 11 (41%) 11 (41%) 0 (0%) 
Eiders 11 G9%) a 11 39%) 0 (0%) 
Goose [12 G6%) 10 (30%) 0 (0%) 


Ringed seal_|8 (35%) 8 (35% 0 (0%) _ | 
Moose 3 (10%) 3 (10%) 0 (0%) ‘ft 
All resources | 30 (91%) 29 (88%) __ __[92%) 


Source: SRB&A 2010a 


Table 3.16.6. Number and Percentage of Nuiqsut Caribou Harvesters and Harvests Using the Alternatives 
Study Year* 
Study Year Number (%) of Nuiqsut Caribou Harvester Percentage of Reported Caribou Harvests 

' Respondent Reporting Use Areas in the Occurring in the Alternatives Analysis Area 
Alternatives Analysis Area 


Year | (2008) 26 (72%) 
Year 2 (2009) 25 (47%) 
Year 3 (2010) 33 (58%) 
Year 4 (2011) 26 (45%) 
Year 5 (2012) 25 (44%) 
[Year 6 (2013) __ [20 G5%)_ 
Year 7 (2014) 33 (55%) 
Year 8 (2015) 23 (40%) 
[Year 9 (2016) 23 (37%) 


Year 10(2017) _ [32 (47%) 
Year 11 (2018 32 (64% 


Year 12 (2019) 13:6 9%o) 
Source: SRBA 2021 


3.16.2.3.1 Resource Abundance 

Project activity and infrastructure (e.g., gravel and ice roads, drill sites, mine site) would result in the removal or 
disturbance of habitat for resources such as fish (e.g., broad whitefish, grayling), waterfowl, and caribou. The 
Project may also cause direct mortality to individual animals through vehicle and aircraft collisions. Habitat loss 
and disturbance could reduce calving and nesting rates and survival for caribou and waterfowl in the vicinity of 
Project infrastructure and activity but would not have population-level effects on subsistence resources harvested 
within or downstream from the Project area (Sections 3.12.2.3.1, Habitat Loss or Alteration, and 3.12.2.3.3, 
Injury and Mortality). Construction-related impacts would occur in a larger area during a more limited time 
period. Operational activities and permanent Project infrastructure would be limited to the Project area over the 
life of the Project (approximately 30 years). Increased air and ground traffic would occur in a larger area and 
extend outside the Project area. 


3.16.2.3.2 Resource Availability* 


Construction and operations activities, equipment, and infrastructure have the potential to affect resource 
availability by displacing and diverting subsistence resources. Noise, traffic, and human activity could deflect 
subsistence resources from the direct effects analysis area or cause skittish behavior, making them more difficult 
to harvest. Disturbances may be localized and considered minimal from a biological perspective, but they can 
have larger impacts on subsistence harvesters who often travel to certain areas at specific times of the year. While 
the exact time and place of a resource’s movement changes annually, harvesters are generally able to apply their 
knowledge of movement patterns and associated factors to successfully locate and harvest caribou. When resource 
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behavior is less predictable, harvest success declines. Impacts to resource availability would occur year-round. 
Impacts would be higher during winter construction, when ice roads are present and activities are at their peak. 
Use of the direct effects analysis area by Nuiqsut and Utqiagvik harvesters is highest during winter (Appendix 
E.16, Figures E.16.10 and E.16.21), although a substantial amount of summer and fall activity occurs in the 
eastern portion of the analysis area where the mine site is located (SRB&A 2010b; SRB&A 2021). 


As the presence of permanent infrastructure grows throughout the construction and operations phases, the sources 
of impacts may change. Most noise- and human-related impacts would occur in and around the Project area; 
however, impacts related to air traffic, ice road traffic, and new pipeline construction (in areas of current 
development to the east of the Project) would occur in larger areas and affect a larger percentage of harvests and 
harvesters than activities in the alternatives analysis area. The sections below provide additional discussion on 
how the Project schedule and timing could interact with different subsistence activities. 


SP 25-2 Caribou™ 
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Data on harvest amounts within the alternatives analysis area are only available for Nuiqsut caribou harvests (see 

_ Table 3.16.6). Based on these data, the alternatives analysis area for Alternative B provides between 7% and 21% 

_ of annual caribou harvests. Caribou harvesting is more concentrated in the eastern portion of the alternatives 

_ analysis area, particularly in recent years due to a decrease in the extent of snow machine hunting (Figures 3.16.9 

_ through 3.16.12). However, in recent years of the Nuiqsut Caribou Subsistence Monitoring Project, uses within 

| the alternatives analysis area have shifted farther west as roads into this area have become operational and 

_ residents have used them for caribou hunting (SRB&A 2021). The use of roads within the alternatives analysis 

_ area may also be reflected in the percentage of caribou harvesters and harvests in 2018 and 2019, which were on 

_ the high end of previous years (see Table 3.16.6). Caribou hunting activity has been more confined in recent years — 
| (2008-2019; Figures 3.16.11 and 3.16.12), but earlier studies show greater amounts of overland hunting near 
_ Project infrastructure (Figure 3.16.8); during years with adequate snow cover, use of this overland area may be 
more common. Because current uses are more focused in the eastern portion of the alternatives analysis area, 

_ direct impacts to caribou resource availability would occur more frequently near the mine site (Figures 3.16.9 
_ through 3.16.12). Indirect impacts on the availability of caribou are likely to occur if equipment and infrastructure _ 
_ west of key harvest areas block or divert caribou movement into residents’ hunting areas west of the community. | 
_ A larger percentage of Nuiqsut caribou harvests could be indirectly affected (east of the Project area) by 

_ construction and operations activities compared to being directly affected. Some residents will likely use existing 

_ and new roads to access hunting areas closer to the Project area, increasing the potential for direct impacts for 

_ those users. Utqiagvik caribou hunting was reported throughout the alternatives analysis area for the 1997-2006 


The Project’s construction phase would generate higher levels of noise, traffic, and human activity, thus 
increasing the likelihood and frequency of impacts to resource availability. Construction would occur over 
approximately 8 to 10 years and would include gravel mining and placement, culvert placement, and the 
construction of bridges, pipelines, and on-pad facilities. Around the mine site, noise associated with gravel 
mining, including blasting, mining equipment and machinery, and excavation, could cause caribou to avoid the 
mine site area or to act skittishly. Mining would occur over six to seven construction seasons, primarily during the 
winter months, when subsistence uses in that area are at their peak but overall caribou hunting activity is low. 
While caribou hunting activities generally peak in summer and fall, winter can be an important time for hunters 
when they are low on food or had poor success in the previous season. When caribou are abundant near the 
community during winter, winter hunting is more common. The presence of the mine site and associated ice roads 
could deflect movement of caribou through the area, resulting in reduced availability closer to Nuigqsut. The use of 
ice and gravel roads by Nuigsut harvesters to access caribou farther from the community could help offset these 
impacts; however, all gravel haul ice roads would be off limits to subsistence users during construction and 
therefore could act as a barrier rather than facilitate access. In addition, residents may experience difficulty 
hunting along existing gravel roads or in overland areas during this time due to safety concerns about shooting in 
the direction of ice roads with high traffic volumes. The mine site would be allowed to fill with water following 
construction and may result in some changes to caribou distribution and movement within that area. The CFWR 
would also remove suitable habitat for terrestrial mammals; however, caribou would likely move to other habitat 
(Section 3.12.2.3, Alternative B: Proponent’s Project). Construction of facilities would start with the WOC and 
CFWR (Alternatives B, C, and D), and then in sequence from BT1 to BTS. Thus, construction related impacts 
would move incrementally farther from the community and existing infrastructure from Years 2 through 8, ending 
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with construction of the BTS facility and pipelines in Years 8 or 9 (varies by alternative). The construction period 
would overlap with the drilling phase, which would begin in Year 4 and continue for approximately 6 years. Thus, 
the period of greatest activity and potential impacts to resource availability would occur from Years 4 through 9. 


Air traffic, particularly helicopter traffic, has been the most commonly reported impact on caribou hunting, with 
67% of respondents reporting impacts from helicopter traffic in at least one year (CPAI 2018b; SRB&A 2021). 
Harvesters have noted that caribou will act skittish or run away when aircraft fly over, resulting in reduced 
success rates particularly when harvesters are waiting alongside riversides for caribou to approach (SRB&A 2021; 
Stinchcomb, Brinkman et al. 2019). Scientific studies have also documented caribou reacting (i.e., fleeing or 
exhibiting restless behavior) when exposed to low-flying aircraft, particularly helicopters (Stinchcomb, Brinkman 
et al. 2019). Throughout the alternatives analysis area, air traffic could cause direct and indirect disturbances to 
caribou availability both within and outside the Project footprint. During construction, fixed-wing airplanes would 
be the primary source of air traffic, with helicopters used to support ice road construction, surveying, and 
monitoring (CPAI 2018b). There would be increased fixed-wing traffic to Alpine for the first 2 years of 
construction, which could affect resource availability for residents hunting by boat in the CRD. Once the airstrip 
is constructed, air traffic to the Project area would likely increase to multiple daily flights throughout the life of 
the Project (approximately 30 years), although at slightly lower levels during drilling and operations. Helicopter 
and plane impacts may be concentrated closer to the community of Nuiqsut during the first 4 years of the Project, 
as more flights will originate at Alpine. In later years (Years 5 and on), helicopter and plane traffic will be 
primarily based out of Willow, and therefore there may be less air traffic directly overhead core caribou hunting 
grounds to the west and north of the Nuiqsut. 
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_ Helicopter traffic would occur on a more periodic basis throughout the life of the Project. According to Stephen 

_R. Braund and Associates (SRB&A) (2021), the area west of Nuiqsut accounts for a substantial percentage of 
_ Nuiqsut’s annual caribou harvest, and increased air traffic within that area could affect Nuiqsut harvesting success | 
_ during the construction and operations phases. Impacts of air traffic to caribou resource availability would be 
_ most likely during fall, when caribou migrate in an easterly direction, often crossing through the Project area into 

_ areas heavily used by Nuiqsut caribou hunters (Figures 3.16.9 through 3.16.12; Appendix E.16, Figure E.16.2). 


_ In recent years, reports of ground traffic—related impacts have increased with the construction of gravel roads in 

the area (SRB&A 2016, 2017a, 2018a; SRB&A 2019b, 2020a, 2021). Across all study years, 45% of respondents 

_ reported impacts associated with man-made structures in at least one year of the Nuiqsut Caribou Subsistence 

_ Monitoring Project. The percentage of respondents reporting these impacts rose somewhat immediately after 

_ construction of the CDS road and Nigliq Bridge but declined again in more recent years. Ground traffic levels 

_ associated with the Project would peak in Year 5, at 387,490 trips, and would reduce to an average of around 

_ 50,000 trips per year (approximately 137 trips per day) starting in Year 10 and continuing through the life of the 

_ Project. Thus, ground traffic levels would increase throughout Project construction and operations and would be 

_ additive to existing ground traffic associated with the Alpine and GMT developments. Deflections or delays of 

_ caribou movement from roads and associated ground traffic and human activity have been documented both by 

_ active harvesters (SRB&A 2010a, 2011, 2012, 2013b, 2014, 2015, 2016, 2017a; SRB&A 2018c, 2019b, 2020a, 

_ 2021) and during behavioral studies on caribou, particularly for maternal caribou (displacement of between 1.24 

_ and 2.5 miles [2 and 4 km] from roads; Section 3.12, Terrestrial Mammals). Displacement of calving caribou 

_ would likely not have direct effects on hunter success, as hunting during the calving season is low. Effects on 

_ caribou movement are most likely to occur when linear structures are placed parallel to the herd’s primary 

_ movement. Perpendicular roads may also intercept caribou and cause delayed crossing (BLM 2018a; CPAI 

_ 2018b). All Project roads would likely affect crossing patterns to some extent, and deflections and delays in 

_ migration could occur for up to several hours during periods of heavy traffic, resulting in reduced success for 

_ hunters traveling overland to the west of the community. Deflection of caribou along the GMT-1 and GMT-2 
_ roads was documented during the 2020 summer and fall caribou migration, when many TCH caribou moved from | 
_ the north and west towards the GMT-1 and GMT-2 roads (Welch, Prichard et al. 2021a). Many of these caribou 
_ stayed to the west of the road and moved parallel to the road until they had passed the infrastructure. Under 
Alternative B, roads would continue past GMT-2 and include a juncture where caribou would have to cross one or 
_ more roads in order to continue east or south. Thus, such delays are likely to continue to occur in association with 
_ the Project and may increase in frequency and duration. These delays could result in reduced resource availability | 
_ particularly during the fall hunting season when residents wait for caribou to migrate into hunting grounds to the 
_ west of the community. Project roads would be built under CPAI’s new Insulation Implementation Plan. Under 

| this plan, CPAI would use insulated embankments along approximately 18 miles of the 22 total miles of road 
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length. The insulated embankments would help reduce impacts to caribou availability by reducing the height and 
_ visual barriers of the roads and pads, and by reducing gravel mining requirements, thus reducing associated noise 
_ and traffic. 


Deflected movements and delays become common where roads and pipelines are close to one another and where 
traffic rates exceed 15 vehicles per hour. (The effects of roads and pipelines on caribou are detailed in Section 
3.12). In an exception from ROP E-7, which requires that a minimum separation distance of 500 feet between 
pipelines and roads, 11 miles of pipeline would be within 500 feet of a road where compliance is not feasible 
(e.g., areas where roads and pipelines converge on a drill pad). There may be increased likelihood of caribou 
displacement in those areas (Section 3.12.2.3.2, Disturbance or Displacement). Traffic rates would be highest 
during construction but would exceed 15 vehicles per hour into drilling (through Year 9). While traffic rates 
would be highest in winter, they could still exceed 15 trips per hour during summer, when hunting activities are 
highest (Appendix D.1, Section 5.3, Ground Traffic Comparisons). Therefore, decreased hunting success 
resulting from delayed caribou crossings could occur throughout the construction period. It is likely that caribou 
deflections would continue during drilling and operations but at a lower intensity and frequency than during 
construction. During operations, traffic rates are not expected to exceed 15 vehicles per hour. Temporary changes 
in distribution have not been shown to alter overall migration patterns or herd distribution (Section 3.12). 
However, small changes in caribou distribution and movement can have large impacts on hunter success. 


According to CPAI (2018b), the TCH may be less habituated to development activity than caribou from the CAH 
and thus more prone to disturbance. Impacts would most likely occur during the summer and fall months, when 
caribou hunting activity is highest (Appendix E.16, Table E.16.7). During drilling and operations, caribou would 
continue to be deflected or delayed while crossing Project roads, although ground traffic would decrease 
somewhat during operations. During the oestrid fly season, groups of caribou could gather on pads and roads for 
insect relief; this may result in increased availability of caribou for individuals hunting along roads but may also 
increase the likelihood of vehicle strikes and mortalities. Individuals not using roads to access caribou may 
experience reduced success closer to Nuiqsut. 


Under Alternative B, CPAI would construct a boat ramp specifically for subsistence use on the Ublutuoch 
(Tinmiagsiugvik) River, and up to two additional boat ramps at Judy (Iqalliqpik) Creek and Fish Creek. Increased 
traffic along these drainages as a result of increased access for subsistence hunters could displace or disturb 
caribou and alter caribou movement and distribution. Use of these rivers for hunting, in combination with traffic 
along Project roads to the east, could decrease the availability of caribou within areas directly west of the 
community of Nuigsut, where residents frequently hunt during the fall months. However, these impacts to 
resource availability may be offset by the increased access introduced by Project roads and boat ramps (Section 
3.16.2.3.3, Harvester Access). 


Use and storage of hazardous materials, treatment and disposal of wastewater, solid waste, and drilling waste, and 
generation of air emissions could also reduce caribou use if individuals perceive or confirm caribou to be 
contaminated and avoid harvesting caribou that feed near the Project and are harvested elsewhere. Both Nuiqsut 
and Utqiagvik harvesters have reported avoiding harvests of subsistence resources in certain years due to concerns 
about contamination (SRB&A 2009); during a recent BOEM-—funded study, 47% of Nuiqsut households reported 
avoidance in the previous year of certain subsistence foods due to concerns about contamination (SRB&A 
2017b). Such activities could increase concerns about contamination. 


During operations, drilling noise may affect the availability of caribou. Studies show that caribou, especially 
females with calves, avoid active drilling sites and caribou that do approach drilling sites spend less time feeding 
and lying down (Fancy 1983; Lawhead, Prichard et al. 2004). Thus, residents may experience reduced hunting 
success near Project drill sites. 


In summary, the Project could both directly and indirectly affect the availability of caribou to Nuiqsut subsistence 
users. The alternatives analysis area has provided up to 21% of the total caribou harvest during some years, and 
harvests are even more concentrated directly east of the Project area. Thus, large deflections of caribou away from 
the area west of Nuiqsut would have substantial impacts to subsistence users. 


3.16.2.3.2.2 Furbearers* 
Wolf and wolverine are the primary resources harvested by Nuiqsut and Utqiagvik subsistence users in the 
Alternative B analysis area (in terms of the percentage of harvesters using the area). Relative to other resources, 
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the availability of furbearers would be most impacted directly around Project activities and infrastructure due to 
their sensitivity to noise and human activity and tendency to avoid developed areas (SRB&A 2009). As shown on 
Figure 3.16.13 and Figure 3.16.14, during the 1995-2006 time period, wolf and wolverine hunters reported high 
levels of overlapping use throughout a majority of the alternatives analysis area, including areas surrounding the 
road and the BT1, BT2, BT3, and BTS drill sites. Drill site BT4 is in an area of low to moderate use for wolf and 
wolverine hunting. Low to moderate overlapping use for Utqiagvik wolf and wolverine hunters also occurs in the 
alternatives analysis area (Figures 3.16.22 and 3.16.23). 


During construction and operations, furbearers are likely to avoid areas with equipment and infrastructure and 
increased levels of human activity, noise, and ground traffic. During the early construction phase, ground traffic 
would be highest during the winter months, when furbearer harvester numbers are at their highest. Increased air 
traffic west of Nuiqsut could also affect Nuiqsut and Utgiagvik wolf and wolverine harvesters. Operations 
impacts would be similar to construction impacts but would continue throughout the life of the Project 
(approximately 30 years) at somewhat lower levels. 


A majority of noise and traffic associated with the mine site would occur in winter when the area is primarily used 
for furbearer hunting, in addition to some caribou hunting; mining would occur over six to seven winter 
construction seasons. Noise associated with gravel mining could affect the availability of furbearers by causing 
them to avoid the mine site or act skittishly. Furbearers may also avoid the mine site and associated ice roads due 
to the physical presence of construction equipment. Blasting and excavation would occur primarily during the 
winter months and have the greatest effect on wolf and wolverine hunting, which peaks during the winter months 
in the direct effects analysis area (Figure E.16.10 in Appendix E. 16). 


3.16.2.3.2.3 Waterfowl* 

Nuigsut waterfowl use areas overlap with the eastern portion of the mainland alternatives analysis area, in 
addition to a small portion where the analysis area intersects with goose hunting along Fish Creek and Judy 
(Iqalliqpik) Creek (Figures 3.16.15 and 3.16.16). In addition, Nuiqsut eider use areas overlap with the portion of 
the alternatives analysis area near Oliktok Dock. Eider hunting occurs offshore from Oliktok Dock in Harrison 
Bay (Figure 3.16.6; Appendix E.16, Figure E.16.7). 


The removal of waterfowl habitat at the mine site (including nesting habitat) would reduce the availability of 
waterfowl in those areas during the construction phase, although residents generally report low overlapping use at 
the mine site itself. After mining is complete, the mine pit would fill with water, which may increase harvest 
opportunities through the creation of suitable waterfowl habitat. Noise associated with gravel mining could also 
affect the availability of waterfowl by causing them to avoid the mine site area or to act skittishly. Blasting and 
excavation would occur primarily during the winter months when waterfowl (goose) hunting does not occur; 
however, if mining extends into the early goose hunting season (April), there could be impacts on waterfowl 
availability at that time. 


Placement of gravel for roads and pads would remove waterfowl habitat and dust deposition from gravel roads 
would alter or reduce the quality of bird habitat. While the Project would remove a small fraction of total bird 
habitat in the area, bird displacement would occur, and residents may experience reduced success in formerly 
successful hunting areas. 


Noise; human presence; and ground, vessel, and air traffic during construction and operations may also cause 
temporary disturbances to or displacement of waterfowl, causing temporary changes to harvester success; 
however, these disturbances would vary by species and impact source and would not likely affect overall resource 
availability for Nuiqsut harvesters. Impacts to geese hunting associated with helicopter traffic was recently 
reported by active harvesters during interviews for the Nuiqsut Subsistence Caribou Monitoring Project; in these 
interviews, residents noted that during the 2020 hunting season, geese left the area where they were hunting after 
a helicopter flew through the area, and did not return to the area for several hours (SRB&A 2022). Impacts 
associated with helicopter and plane traffic may be more likely during the first 4 years of the Project, as more 
flights would originate at Alpine. In later years (Years 5 and on), helicopter and plane traffic would be primarily 
based out of Willow, and therefore there may be less air traffic directly overhead geese hunting grounds to the 
west and north of the community. 
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; Increased barge and vessel traffic in the vicinity of Oliktok Dock, in addition to noise associated with screeding 
_ and lightering, could alter habitats and displace eiders in the vicinity of these activities; however, these impacts 


Chapter 3.16 Subsistence and Sociocultural Systems Page 328 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


_ would be additive to existing impacts near Oliktok Dock rather than introducing impacts into areas that were 
_ previously unaffected by development. Operations impacts from noise and traffic would be similar to construction | 
_ impacts. Impacts on waterfowl availability from ground traffic would occur at reduced levels during operations 
_ (less than half the traffic levels experienced during construction and drilling) but would continue throughout the 
| life of the Project (approximately 30 years). In addition, ground traffic impacts would be most likely during 
_ construction, when ice roads cross through areas of high overlapping use for goose hunters. While most 
_ construction activity would be complete before goose hunting begins, it is possible the ice road season would 
_ overlap with the beginning of the waterfowl hunting season in late April. Air traffic would continue at similar 
_ levels throughout the life of the Project. Operational drilling noise could displace waterfowl in the Project area 
(Section 3.11, Birds) but would not affect waterfowl availability for Nuigqsut harvesters, as waterfowl are 
harvested at a substantial distance from the drill sites. 


3.16:2/3.2.4Fish* 

Ice road crossings over waterways such as Fish Creek could temporarily block passage of subsistence resources; 
however, such displacement would likely not cause changes in resource availability for harvesters downstream, 
and ice infrastructure would be removed, breached, or slotted before spring breakup to minimize blocked passage 
of fish (Section 3.10, Fish). 


Noise and disturbance related to in-water work (e.g., culvert installation) could temporarily displace fish upstream 
and downstream from construction activities; however, fish availability for Nuiqsut harvesters downstream from 
stream crossings (e.g., in Fish [Iqalliqpik] Creek) would likely not be affected. Fish are harvested at a substantial 
distance from stream crossings. In addition, in-water work would be relatively infrequent, as most culverts would 
be installed prior to breakup of the first construction season (Section 2.5.3.2.2, Culverts; Section 3.10). 


Construction of the new boat ramps along the Ublutuoch (Tinmiaqsiugvik) River, Judy (Igalliqpik) Creek, and 
Fish Creek would remove some aquatic habitat, including overwintering habitat at the boat ramp on the 
Ublutuoch (Tinmiagsiugvik) River. However, in most cases, impacts would be localized and fish would move to 
other wintering habitat. In addition, stormwater runoff from the boat ramps and increased boat traffic along the 
Ublutuoch (Tinmiagsiugvik) River, Judy (Iqalliqpik) Creek, and Fish Creek may increase the potential for 
contamination; however, impacts on fish would be relatively small (Section 3.10.2.3.1, Habitat Loss or 
Alteration). 


Freshwater withdrawal could potentially affect fish availability in some freshwater lakes. Excavation of the 
CFWR may cause increased sedimentation in Lake M0015; however, these impacts would be local and 
temporary, and subsistence fishing has not been reported in this lake. In addition, dust deposition from truck 
traffic could alter lake habitat for sensitive fish species. Lake use for subsistence within the alternatives analysis 
area is relatively limited. 


Project use and storage of hazardous materials throughout the life of the Project (approximately 30 years) could 
reduce the use of fish resources if fish or the streams they inhabit are perceived or confirmed to be contaminated, 
causing some individuals to avoid harvesting fish resources downstream from infrastructure and work areas. 
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_ The Project would include exceptions from several ROPs and LSs which affect floodplains and waterbodies. The 

| Project would require an exception for ROP A-5, which prohibits refueling of equipment within 500 feet of the 

_ active floodplain and fuel storage within 500 feet of any waterbody. Exceptions for ROP A-5 may be required to 

_ support refueling and fuel storage for marine vessels and specialized equipment for which regular movement is 

_ not possible (e.g., crane) during construction. The Project may exceed allowed volumes of water withdrawal or 

_ ice aggregate removal for ice road construction, requiring an exception to ROP B-2. The Project would also 

_ require an exception ROP E-2, which requires a 500-foot setback from fish-bearing waterbodies, because 

_ compliance with this ROP was technically infeasible in some cases due to the hydrology and number of 
_ waterbodies in the Project area. In addition, the Project would deviate from LS K-1 which prohibits permanent oil | 
_ and gas facilities in streambeds or adjacent to the Colville River, Fish Creek, Judy (Igalliqpik) Creek, and the 
| Ublutuoch (Tinmiaqsiugvik) River. Alternative B would include essential road and pipeline crossings of Judy and | 
_ Fish creeks. Finally, in an exception to LS K-2, the CFWR and associated access infrastructure would be located 
_ near Lake M0015, a deepwater lake. Subsistence data do not show use of this lake by Nuigqsut for fishing 

_ activities. Overall, the closer proximity of infrastructure and activities to fish-bearing waterbodies, in addition to 

_ increased waterbody withdrawals, may increase concerns by local hunters related to potential contamination and 

_ impacts to fish availability. : 
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The Wetlands Compensatory Mitigation Plan (Appendix I.4) includes establishment of the Cape Halkett 

_ Preservation Area, which would preserve 800 acres that are privately held and available for development. 

_ Preservation of areas at Cape Halkett would preserve these lands located between Nuiqsut and Utqiagvik for 

_ subsistence activities (e.g., fishing, caribou hunting, geese hunting). In addition, a Culvert Repair project in 
_ Nuiqsut would enhance 11.8 acres of waters adjacent to the Nigliq Channel, potentially improving habitat for fish | 
_ in this important subsistence watershed. 


3.16.2.3.2.5 Marine Mammals* 

The Oliktok Dock portion of the alternatives analysis area overlaps with Nuiqsut seal use areas. Oliktok Dock 
shows areas of low to moderate use for Nuigsut seal hunters, with areas of high overlapping use occurring to the 
west of the dock area in Harrison Bay (Figure 3.16.6; Appendix E.16, Figure E.16.9). Seals may be temporarily 
displaced around barge and vessel traffic, or in the vicinity of screeding and lightering activities, which could 
affect resource availability for Nuiqsut seal hunters during the summer months. However, these impacts would be 
temporary and additive to the existing impacts at Oliktok Dock. Barge traffic associated with the Project would 
traverse through the Bering, Chukchi, and Beaufort seas and may temporarily affect the availability of marine 
mammals, including seals, walrus, and whales, in the vicinity of the barges. Marine mammals within 1.3 miles of 
barges may experience disturbances or displacement (Section 3.13, Marine Mammals). While barges would stay 
10 to 40 miles offshore in most cases, they would traverse through Harrison Bay before terminating at Oliktok 
Dock. Harrison Bay is a key seal hunting area for Nuiqsut and thus barge traffic may affect seal availability 
temporarily. The Project would need an exception for LS K-5, which prohibits ballast water transfers within 3.0 
miles of the coast; the Project would require ballast water transfers when barges are grounded to facilitate 
offloading. 


a a 


_ Vessel traffic would be highest from Years 2 through 4, and again in Year 6, after which barge traffic levels 

_ would return to normal volumes. During those years, some residents may periodically experience decreased seal 

_ harvest success due to the increase in overall traffic near Harrison Bay. However, while barge traffic may 

_ periodically result in reduced success for individual hunters, because it would be additive to existing traffic and 

_ would amount to an average of | trip per day during the open-water season, it is unlikely that vessel traffic would 
_ reduce overall harvests for the community of Nuiqsut. Instead, hunters would likely concentrate their harvesting 

| efforts to the west of the vessel activity area. 


Barge traffic may also displace bowhead whales and affect whale hunting success, as has been reported by 
whaling crews in the past (SRB&A 2009). While barges associated with the Project would not traverse through 
Nuiqsut’s whaling grounds near Cross Island, they would traverse whaling grounds for other communities that 
hunt whales during the open-water months, including Utqiagvik. Bowhead whale is a key subsistence resource 
that has unique cultural and social importance to the Ifupiat of the North Slope and around which Ifiupiaq social 
organization is based. Bowhead whale harvests also account for a large proportion of subsistence foods harvested 
by coastal North Slope communities; in the case of Utqiagvik, bowhead whales have accounted for between 
28.4% and 64.4% of the total subsistence harvest (in terms of edible pounds) during years with available harvest 
data (Appendix E.16). Barge and vessel traffic would occur over 4 years during the construction phase and 
whaling crews in Utqiagvik or Wainwright may encounter associated barges or vessels during the summer/fall 
whaling season. ROP H-1 would require that permittees proposing barging activities coordinate with the Alaska 
Eskimo Whaling Commission, community whaling captains’ associations, and the NSB to minimize the impacts 
of barging on subsistence whaling activities. Coordination with the AEWC often involves participation in Conflict 
Avoidance Agreements, which have been described as highly effective by subsistence harvesters and whaling 
captains (SRB&A 2013a). The 2021 Conflict Avoidance Agreement between whalers and oil and gas operators 
stipulated that all vessel routes should be planned so as to minimize potential conflicts with bowhead whales or 
subsistence whaling; in some areas, vessels are required to remain as far offshore as weather and ice conditions 
allow, and at least five miles offshore during transit. Any disruption to bowhead whaling activities for whaling 
crews could have substantial subsistence and sociocultural impacts to Nuiqsut and Utqiagvik residents. However, 
given the effectiveness of coordination with the AEWC in minimizing the frequency of conflicts between whaling 
crews and industry vessels in recent years, the likelihood of impacts to overall bowhead whale harvests is low. 


In addition to vessel and barge traffic, increased air traffic between Alpine and Willow, particularly during 
construction, could have temporary and localized effects on seals in the vicinity of the CRD; however, these 
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impacts would be localized, temporary, and relatively infrequent. Some isolated impacts on resource availability 
for seal hunters may occur. 


3.16.2.3.3 Harvester Access* 
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approximately 10-year period between 1995 and 2007, 91% of Nuiqsut harvesters and 12% of Utqiagvik 
harvesters reported using the alternatives analysis area (see Table 3.16.5). For both communities, wolf and 

_ wolverine were the primary resource targeted, followed closely by caribou. Between 2008 and 2019, between 
35% and 72% of Nuiqsut caribou harvesters used the alternatives analysis area on an annual basis (see Table 

_ 3.16.6); 84% used it over a 10-year period (see Table 3.16.5). Thus, up to 84% of Nuiqsut caribou harvesters 

_ could be directly affected during 1 or more years of the Project, with smaller numbers on an annual basis. With 
_ construction of new roads which provide easier access to areas west of Nuiqsut, the percentage of harvesters using | 
_ the alternatives analysis area on an annual basis may increase over time. For example, the 2018 and 2019 study 
_ years (which correspond with construction and operation of the GMT-1 and GMT-2 roads) show an increase in 

_ caribou hunters using the alternatives analysis area over most previous years. In addition to caribou, wolf, and 

_ wolverine, Nuiqsut harvesters also use the alternatives analysis area to hunt goose (36% of goose harvesters) and 
| the offshore area near Oliktok Dock to hunt bearded seal (41% of harvesters), ringed seal (35%), and eiders 

_ (39%). Limited moose hunting (10% of Nuiqsut moose harvesters) occurs in the alternatives analysis area along 

_ Fish Creek and along the coast to Oliktok Dock. A 1,000-foot safety area around all Willow facilities would be in 
_ place and would prohibit the discharge of firearms within those areas. In addition, according to CPAI’s access 
_ guidelines, hunters would be asked to avoid shooting in the direction of people, work crews, equipment, pipelines, 
_ or infrastructure. Nuiqsut hunters already observe these guidelines at existing oil and gas facilities out of concern 
_ for human safety. The presence of infrastructure and human activity and associated safety considerations further 
_ reduces the area in which residents would be able to hunt. The distance at which residents can safely shoot around | 
_ infrastructure varies depending on the firearm being used, but it could range from 0.5 mile for an AK-47 to 2.5 
_ miles for a .30-06. The Project would deviate from ROP E-2, which requires a 500-foot setback from fish-bearing | 
_ waterbodies, because compliance with this ROP was technically infeasible in some cases due to the hydrology 
_ and number of waterbodies in the Project area. In addition, the Project would deviate from LS K-1 which 

_ prohibits permanent oil and gas facilities in streambeds or adjacent to the Colville River, Fish Creek, Judy 

_ (Igalliqpik) Creek, and the Ublutuoch (Tinmiaqsiugvik) River. Alternative B would include essential road and 
| pipeline crossings of Judy and Fish creeks. These exceptions may affect caribou hunters along rivers if 


Noise and human activity would be highest from Years 4 through 9 when construction activities peak and overlap 
with the drilling phase; impacts to harvester access would likely be higher during construction when traffic 
volumes would be highest and construction materials and activities could cause obstructions to travel. However, 
impacts would continue to occur for the life of the Project (approximately 30 years). During construction and 
operations, residents would experience physical barriers to access from Project infrastructure, although tundra 
access ramps and road pullouts at regular distances (every 2.5 to 3 miles) along Project roads would help reduce 
those impacts. Aboveground pipelines will be elevated a minimum of 7 feet and would be designed to allow for 
unimpeded passage by subsistence users. Harvesters traveling overland to access use areas for caribou, furbearers, 
and goose may be diverted around construction areas or operational infrastructure. For Nuiqsut and Utqiagvik, the 
direct effects analysis area is primarily accessed by snow machine (Appendix E.16, Figures E.16.11 and E.16.22), 
with Nuiqsut caribou hunting also occurring by four-wheeler (Appendix E.16, Figure E.16.1 1) (SRB&A 2020b). 
Boats are also used in the direct effects analysis area but primarily in the marine area and along the Colville River, 
where module transport ice roads are proposed at a time when no boat travel would occur (Section 3.1 G29; 
Module Delivery Option 3: Colville River Crossing). Boat hunting occurs along Fish (Iqalligpik) Creek (Figure 
3.16.1) but generally downriver from the action alternatives. Thus, for the action alternatives, physical barriers to 
access would occur for Nuigqsut and Utqiagvik wolf, wolverine, and caribou harvesters, with Nuiqsut goose 
hunters also being affected. Nuiqsut harvesters access the eastern portion of the direct effects analysis and 
alternatives analysis areas during snow-free months using ATVs; these individuals, and individuals traveling by 
snow machine in winter, would likely have to divert around the mine site area, which is located within areas of 
high overlapping use for caribou, wolf, and wolverine (Appendix E.16, Figures E.16.2 and E.16.5). Residents 
may also experience reduced access to certain construction areas if work areas are closed to access by local 
residents. After mining is complete, the mine pit would fill with water (regardless of if it were connected to 
adjacent streams during reclamation); reclamation plans would be coordinated with the agencies prior to 
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construction. Caribou harvesters traveling to the west of the community by ATV during the summer and fall 
months may have to alter their usual routes due to the new waterbody; however, these impacts would be relatively 
minimal, as harvesters generally do not use a single route when hunting overland. CPAI’s Compensatory 
Mitigation Plan (Appendix 1.4) would include the Nuiqsut Subsistence Trail Tundra Rehabilitation project, which 
would implement measures to rehabilitate a degraded tundra trail near Nuiqsut. In recent years, residents have 
reported concerns about the condition of certain ATV trails and their navigability and safety (SRB&A 2022). 
These trails are primarily used by ATV hunters to access areas west of the community. The Nuiqsut Subsistence 
Trail Tundra Rehabilitation project would install a material on the trail surface which would support the weight of 
ATVs while allowing growth of vegetation through its open cell design. Rehabilitation of local trails would 
improve access for ATV hunters, particularly those who do not use roads to hunt or when caribou are available 
closer to the community and farther from Project roads. CPAI would implement a similar project in Anaktuvuk 
Pass. 


Nuiqsut caribou hunters increasingly use trucks to access subsistence use areas north and west of the community 
(BLM 2018a; SRB&A 2018a; SRB&A 2021). This corresponds with construction of the Nuiqsut Spur, Alpine 

_ CDS, and GMT-1 roads. An increasing number of Nuiqsut hunters use gravel and ice roads to access hunting 

_ areas for caribou and furbearers west of Nuiqsut and goose hunting areas during the spring. The availability of 

_ roads is particularly beneficial to individuals who do not have access to other overland modes of transportation 

_ (e.g., snow machines, ATVs). However, even respondents who do have access to these modes of transportation 

_ have reported using the roads to access hunting grounds in recent years (SRB&A 2021). During construction, 

_ gravel haul ice roads, including the ice road connecting the mine site to the existing road system, would be off 

_ limits to subsistence harvesters and would therefore pose as a barrier to subsistence access. In addition, residents 
_ may experience difficulty hunting along existing gravel roads or in overland areas during this time due to safety 
| concerns about shooting in the direction of ice and other roads with high traffic volumes. Winter is generally a 

_ low time for caribou harvesting in Nuiqsut, so road use during the winter months would be more likely for those 
_ who experienced reduced harvest success at other times of the year. Some Utqiagvik harvesters may also access 
| the Project’s road system in the winter via the NSB’s Community Winter Access Trail (a snow trail). During 

_ operations, use of the Project area may increase for some individuals because of roads and tundra access ramps. 

_ As noted above, use of the alternatives analysis area for caribou hunting has increased since construction of the 

_ GMT-1 and GMT-2 roads. While some hunters have reported difficulty navigating existing tundra access ramps, 
_ ramp designs have been modified in response to comments from Nuiqsut hunters. Harvesters have reported that 

_ these upgrades, which consist of a more gradual slope, ramps on both sides of the road, and the inclusion of a 


4 


_ landing area at the top of each ramp, have improved access. However, ongoing concerns include the placement of 


_ ramps in low, marshy areas, which are not conducive for spotting caribou and can cause problems for off-road 
_ travel (SRB&A 2022). Project roads would be built under CPAI’s new Insulation Implementation Plan. Under 
_ this plan, CPAI would use insulated embankments along approximately 18 miles of the 22 total miles of planned 
_ gravel road length. The insulated embankments could help reduce impacts associated with crossing over roads 


The increased use of Project roads for subsistence harvesting may result in increased competition along the road. 
It may also create a new hunting corridor in the area, causing increased deflection of caribou during their fall 
migration toward the community’s traditional hunting area to the west of Nuiqsut (SRB&A 2021). This could 
result in reduced success for individuals who choose not to use Project roads and continue to hunt west of the 
community. 
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_ Nuiqsut harvesters’ use of newly built roads has been documented during the Nuiqsut Caribou Subsistence 

_ Monitoring Project (SRB&A 2021). As shown in Table 3.16.7, just over half of households (54%) reported using 
_ the road system to hunt caribou in 2018, and 64% reported using roads in 2019, indicating an increase in use of 

_ roads. In 2019, use of roads was highest along the Spur Road (53%) and the area between CD5 and GMT-1 

_ (44%). The percentage of households using the road east of the Spur Road toward Alpine was substantially lower 
_ than other road sections. Thus, it is possible that road use in the Project area would be less common due to the 
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Table 3.16.7. Nuiqsut Household Use of Roads for Caribou Hunting, by Road Area, 2018 and 2019* 
Road Area 


Meccsirtiometits oC eksitantl Percentage of Households Using? in 


Spur Road (Area 1) : ay) 
East of Spur Road toward Alpine (Area 2) 10 1] aes | 
West of Spur Road to CD5 (Area 3) 45 2g 
Between CDS and GMT-1 (Area 4) 40 44 | 
Between GMT-1 and GMT-2 (Area 5) NA 31 


Note: CD5 (Colville Delta 5); GMT-1 (Greater Mooses Tooth 1); GMT-2 (Greater Mooses Tooth 2). 
* Total number of households was 70. 
> Total number of households was 46. 
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_ mentioned the lack of access to non-road methods of transportation (i.e., did not have a boat or snow machine) 
(Table 3.16.8). A total of 21% of households reported using roads due to the availability of caribou along the road 
_ system. During interviews with Nuiqsut caribou hunters in 2020, some expressed that caribou have become less 
_ available directly to the west of the community where residents once hunted them regularly and are instead 

_ staying close to the road system farther west and north of the community; therefore, when caribou do not migrate 

: toward the community at the expected times, hunters use the road system to access herds instead. In this sense, 
_ access to the road is important in mitigating the impacts of the road on caribou availability (SRB&A 2021). While | 
_ access to roads may mitigate impacts on resource availability, it may also increase incidences of direct impacts on 
_ subsistence harvesters associated with traffic, infrastructure, and interactions with security/oil company personnel. | 
Of those households who did not use roads in 2019, 44% cited a preference for non-road modes of transportation 


Percentage of 


Percentage of Percentage of Percentage of 


pe 


be Ciro ccm estas Households Using Households Not Households Not 
Roads? in 2018 Roads in 2019 LOS tia Cee Al Eg Using Roads? in 2019 
Ease of use 50 31 = a 
Transportation method 26 28 38 44 
Avoid industry _ = = | 25. en 
Resource availability 18 21 y = 
Personal preference [iE = 13 9 
Security restrictions = = EE pete 
Funds 3 = z = ‘| 
No reason specified 16 fe 16 = 
| Not ascertained rae ale _ (24 ~ |44 


Note: — (no data). 

@ Households may have provided multiple reasons for their use or non-use of roads. Therefore, responses may not add up to 100%.” The 2019 study year had a 
low response rate due to the Covid-19 pandemic, and most surveys occurred online or remotely; as a result, the 2019 study year had a higher than usual rate of 
non-responses (i.e., “Not ascertained”). 


Use of Project roads and/or avoidance of previously used areas could cause an overall shift in hunting areas and 
incrementally change the way traditional knowledge of hunting methods and areas is imparted and used. This 


would continue throughout the life of the Project (approximately 30 years) and, in some cases, could continue 
after the Project ends. 


aera Ea Ee RT eer pone Fee Car mn ty i es nae a 


_ Judy Creek were among the most expensive, at an estimated $157.80 per trip. A boat ramp on the Ublutuoch 
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_ (Tinmiaqsiugvik) River could facilitate access to this traditionally important subsistence harvesting area. Of the 
three proposed boat ramps, residents would be most likely to use the Ublutuoch (Tinmiaqsiugvik) River boat 


The boat ramps on Judy (Igalliqpik) Creek and Fish Creek are located in areas that are not commonly accessed by 
boat, according to available subsistence use area data (SRB&A 2010b, 2019a). However, these boat ramps could 
provide a benefit to the community, particularly in the event that the Project reduces the availability of certain 
resources, such as caribou, near the community. Accessing the upriver areas of Fish and Judy (Iqalliqpik) creeks 
would allow residents to access areas that are currently not frequently used due to the long boat ride from the 
community, the high costs associated with such travel, and reported difficulties in recent years navigating into the 
mouth of Fish (Igalliqpik) Creek by boat. Access to these areas may result in a shift in the community’s boat 
hunting areas but could also provide access to new areas with greater concentrations of caribou in areas that are 
considered less affected by development (e.g., to the west of the current Prudhoe Bay, Kuparuk, Alpine). 
Residents may also use the boat ramps to access fishing areas along Fish (Igalliqpik) Creek. The boat ramps could 
increase access to waterfowl hunting areas along Fish (Iqalliqpik) Creek, particularly after breakup, when the area 
is no longer accessible by snow machine. However, a majority of goose hunting occurs by snow machine and 
therefore use of the boat ramps for waterfowl hunting would likely be limited. 


Some harvesters may avoid infrastructure due to discomfort hunting and shooting near industrial infrastructure; 
lack of knowledge about security protocols; concerns about resource contamination; and an assumed lack of 
resource availability near infrastructure. Harvesters would likely avoid the mine site area when traveling overland 
out of safety concerns, noise associated with the mine, and assumptions regarding the availability of resources 
near the mine site. Between 51% and 76% of caribou harvesters reported avoiding a subsistence use area during 7 
years of the Nuiqsut Caribou Subsistence Monitoring Project, and between 23% and 47% did so due to 
development (SRB&A 2021). Commonly mentioned areas of avoidance include the Alpine and GMT 
development areas, Nigliq Channel, Fish Creek, East Channel, Kuupaqullurak, and Nanug (SRB&A 2021). As 
noted above, nearly one-quarter of households cited avoidance of industry as a reason for not using roads in 2018 
(see Table 3.16.8). On this basis, it is estimated that at least one-third of harvesters who use the alternatives 
analysis area (95% of all harvesters; see Table 3.16.2) may experience avoidance during one or more years of the 
Project. In addition to the mainland portion of the alternatives analysis area, residents may also avoid the Oliktok 
Dock area, including offshore (seal and eider hunting) and coastal (caribou hunting) areas, during times of 
increased barge and construction activity. These responses would likely be temporary or additive, as the Oliktok 
Dock area already experiences barge and development activity, and uses of the area for subsistence hunting are 
low to moderate (Figures 3.16.6 and 3.16.17). 
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_ Although the analysis areas in the Environmental Evaluation Document and the EIS are not identical, CPAI 
_(2018b) notes that while a substantial percentage of Nuiqsut harvesters reported using the Willow area over a 

_ 10-year period for all resources, fewer used the area in the 12 months prior to their interview (18% for all 

_ resources). The percentage of harvesters using the alternatives analysis area (which includes the mine site) for 

_ caribou is higher, at between 35% and 72% annually, but lower than the percentage using the area over a 10-year 
_ period (84%). These data are not necessarily reflective of a reduction in overall use of the area, but instead reflect 
_ the annual variation in subsistence activities; subsistence users generally do not use the entirety of their use area 
extent on an annual basis. Different variables, including exploration and development activities, weather and 

_ environmental conditions, resource distribution and migration, availability of fuel and transportation, and personal 
_ reasons affect a harvester’s use areas from year to year. However, subsistence users generally consider all areas, 

_ regardless of whether they are used annually, to be important to their subsistence livelihood and within their 

_ community’s traditional territory. 


_ Thus, not all harvesters who have reported using the alternatives analysis area over a 10-year period would 

_ experience direct impacts on access or would actively avoid the area. However, increasing use of the alternatives 
_ analysis area due to the availability of roads, as has been documented in recent study years (see Table 3.16.6), 

_ may increase the likelihood of direct impacts on harvesters. Harvester avoidance generally occurs at a distance 

_ larger than development footprints (Pedersen, Wolfe et al. 2000; SRB&A 2009, 2017a). Thus, it is possible that 

_ avoidance would occur in an area larger than the alternatives analysis area. Impacts related to avoidance may be 

_ temporary (e.g., one hunting season) for some individuals; for other individuals, avoidance may occur throughout 
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the duration of the Project. For additional discussion of harvester avoidance and how it has affected Nuiqsut 
| subsistence uses over time, see BLM (2014, 2018a). 


During operations, harvester avoidance of the Project area may be reduced from construction levels due to 
decreased noise and traffic disturbances, although avoidance responses would likely continue throughout the life 
of the Project (approximately 30 years) for certain individuals. During the drilling and operations phases, most 
noise-related impacts would occur within the western portion of the alternatives analysis area as well as in other 
areas affected by Project-related air and ground traffic. 


3.16.2.3.4 Other Su Impacts* 
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bsistence and Sociocultural 
The primary factors that may result in impacts on sociocultural systems are disruptions to subsistence activities 

_ and uses, changes in income and employment levels, changes in available technologies, and an increase in 

_ nonresident temporary workers and other outsiders associated with oil and gas development. Decreased harvester 
_ access or subsistence resource availability resulting from the Project (Section 3.16.2.3.2, Resource Availability, 
_and Section 3.16.2.3.3) would affect sociocultural systems due to the importance of subsistence in Iftupiaq 
cultural identity, social organization, social cohesion, transmission of cultural values, and community and 

_ individual well-being. Harvesting, processing, consuming, and sharing subsistence resources allows cultural 

_ values and traditions to be taught to new generations; sharing in particular reinforces social bonds throughout the 
_ local community and the region, while participation in subsistence activities allows for the transmission of 

_ knowledge about culturally important hunting and harvesting areas, Ifupiaq place names, harvest methods, and 

_ cultural values. Sharing extends beyond directly providing harvested resources to include households with more 

_ income who may help subsidize relatives and others to harvest traditional foods. Reduced participation or success 
_ in subsistence harvests affects social health by weakening social bonds. Changes in resource availability can also 
_ result in harvesters having to spend greater amounts of time and effort, in addition to spending more on fuel and 

_ other supplies, to harvest subsistence resources. If residents travel farther to access subsistence resources due to 

_ changes in their migration and distribution, they may take greater safety risks, causing stress to themselves and 

_ others in the community. Infrastructure and activities (¢.g., air and ground traffic, mining and construction 

_ activity) associated with the Project could reduce resource availability, thus decreasing harvester success (Section 
_3.16.2.3.2). A recent economic study on subsistence impacts (Northern Economics Inc. 2019) analyzed the 
_ potential economic impacts of several different scenarios resulting from development of GMT-1. The study found | 
| that if the GMT-1 project results in residents having to travel 20 miles farther to harvest caribou, the economic 
_ impacts could be substantial, at an increase of more than $45,000 in harvest costs. If, instead, residents increase 
| their use of trucks and roads to hunt for caribou, residents would likely see a decrease in harvests costs of more 

_ than $13,000. Thus, some hunters who embrace the use of trucks and roads for caribou hunting may benefit 

_ economically from these changes, while those who avoid roads would likely experience economic impacts or 

_ decrease their hunting altogether. While the study anticipates that mitigation funds would adequately cover 

_ anticipated economic effects, this would be dependent on how those funds are distributed and used within 

_ communities. The economic benefits of using roads to hunt caribou does not account for the negative impacts 

_ associated with a loss of traditional hunting areas, increased impact experiences due to the close proximity of 

_ development, loss of traditional knowledge due to a change in hunting methods and areas, and associated 

_ sociocultural impacts. Decreases in harvests resulting from changes in resource availability would also reduce 
opportunities for engaging in subsistence activities, potentially increasing social problems associated with drugs 
and alcohol (SRB&A 2009). 


_ Impacts to sociocultural systems resulting from changes to subsistence resource availability and harvester access 
_ are most likely to occur for the community of Nuiqsut, as Nuiqsut harvesters most frequently use the potentially 

_ affected area and are most likely to experience direct and indirect impacts. However, Utqiagvik harvesters may 

_ also experience changes to sociocultural systems if the Project affects harvesting activities in the vicinity of 

_ Teshekpuk Lake or winter furbearer harvesting activities. Furthermore, it is important to acknowledge the 

_ interconnected nature of North Slope communities which are strongly linked through kinship, social, and cultural 
ties. Given the relationships between communities and the sharing of resources throughout the area, sociocultural 
_and subsistence effects could extend beyond Nuiqsut and Utqiagvik. As noted in Section 3.16.1.1, Community 

_ Background and Demographics, in 2019 over half of NSB households shared subsistence foods within theirown 
_ community, to other NSB communities, and to households in Anchorage. In Nuiqsut, 57.4% of households shared 
_ subsistence foods with another NSB community. Kofinas et al. (2016) provides a more detailed analysis of 
_ sharing on the North Slope, specifically for the communities of Wainwright and Kaktovik. These data show that 
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during the study year, Kaktovik households directly received caribou and other resources from several Nuiqsut 
households, and Wainwright directly received bowhead whale from Nuiqsut. Extensive sharing networks for 
Kaktovik and Wainwright documented during the study included other North Slope households such as 
Utqiagvik, Atqasuk, and Anaktuvuk Pass. 


_ A reduction in the availability of subsistence resources to the communities of Nuiqsut and Utqiagvik could affect 

_ the amount or frequency with which they share subsistence resources with other communities, Not only do North 

_ Slope communities share with one another, but residents travel between communities for subsistence activities 

_ with friends and family members. For example, in recent years, residents of Anaktuvuk Pass have flown to 

_ Nuigsut to hunt caribou with Nuigsut residents due to a lack of caribou near their community in the Brooks 

_ Range. A reduction in the availability of caribou near Nuigsut could therefore affect caribou harvests for the 

- community of Anaktuvuk Pass. Large changes in the distribution or health of subsistence resources could also 

_ affect other North Slope communities if these changes affect migratory resources such as caribou or migratory 

_ birds which are harvested by other North Slope communities. Concerns about resource contamination related to 

_ the Project may also extend to other North Slope communities, particularly in the case of a large-scale 

_ contamination event or contamination of widely shared resources, and result in avoidance of certain subsistence 
_ foods. Although these widespread sociocultural impacts are unlikely due to the Willow Project alone, when added 
_ to other past, present, and RFFAs, the likelihood of sociocultural effects could increase, as discussed in Section | 
_ 3.19. Impacts on sociocultural systems from drilling and operations would be long term, as these changes would 

_ affect current residents’ use of and relationship to the area, and these changes would be transmitted to the next 

: generation. 


In addition to effects on sociocultural systems resulting from decreased subsistence resource availability or 
harvester access, residents may experience impacts to sociocultural systems resulting from increased interactions 
with non-local workers, changes in income and employment levels, and associated social tensions. During 
construction, the increase in personnel in Nuiqsut use areas could increase the risk of conflicts between workers 
and subsistence harvesters, particularly if residents and/or construction personnel are not properly informed of 
security restrictions and procedures. While interactions with nonresidents have become increasingly common in 
rural Alaska, most North Slope Ifupiaq communities continue to be relatively remote and inhabited primarily by 
Alaska Native residents. Interactions with nonresidents can sometimes cause discomfort for residents when they 
do not respect or understand local traditional values and customs. Residents have expressed discomfort 
conducting subsistence activities when nonresidents are around for fear that their traditions would be policed, 
misinterpreted, misunderstood, or exploited for political or other purposes. Witnessing nonresidents mistreating or 
disrespecting the land and its resources can also have negative cultural and spiritual impacts on locals, especially 
if the affected area holds particular importance to a community. Implementation of cultural awareness training for 
all employees would help reduce the potential for such interactions. 


Increased income and employment levels could affect sociocultural systems by changing the socioeconomic status 
of certain community members and reducing the time spent by certain individuals on harvesting subsistence 
resources, thus affecting social ties in the community. On the other hand, higher employment levels could 
increase the amount of cash available to engage in subsistence activities and support subsistence-related 
equipment and infrastructure. Nuiqsut residents are also most likely to receive income from development, through 
wage employment or Kuukpik dividends. As noted in Section 3.16.1.1, not all Nuiqsut residents are Kuukpik 
shareholders, and therefore benefits associated with increased dividends would not be equally shared among 
residents. Project construction could result in increased employment opportunities and income for some Nuiqsut 
residents, although not all residents would qualify for or apply for industry jobs. A majority of construction work 
would be seasonal or temporary (Section 3.15). Residents may invest the income from construction jobs and 
Kuukpik dividends into supplies and equipment (e.g., snow machines, fuel, ammunition) to support subsistence 
activities. Increased cash may help offset some effects by allowing residents to invest in equipment that helps 
them access more subsistence harvest areas and increases subsistence harvest efficiency. A decrease in 
subsistence activity by certain households could have a larger impact on the community if these households are 
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particularly active and distribute subsistence foods to less active households. Because most construction activity is 
in the winter, a generally lower time for subsistence activities (Appendix E.16, Table E.16.7), subsistence/work 
conflicts would be fewer. 


The availability of jobs for Nuiqsut residents would likely decrease during operations; however, income through 
increased Kuukpik dividends would continue throughout drilling and operations. A shifting of subsistence roles 
may occur in certain cases, where particularly active harvesters (e.g., super-harvester households) may no longer 
have time to provide subsistence foods and may rely on others to fill the subsistence roles they once held. The role 
of super-harvester households has been documented in a number of studies (Kofinas, BurnSilver et al. 2016; 
Wolfe 2004). Wolfe (2004) found that in most rural communities, approximately 30% of households (super- 
harvester households) harvest 70% of a community’s total harvest. Kofinas et al. (2016) found that many super- 
harvester households are often also high-earning households. However, more recent research shows an inverse 
relationship between household income and subsistence harvests, indicating that harvests may decline as 
household income increases (Guettabi, Greenberg et al. 2016). Subsistence roles within a community naturally 
change over time due to household circumstances (e.g., age and number of household members, employment 
levels), and communities generally adapt to these changes; however, a sudden change in employment levels in the 
community may cause at least a temporary disruption in social ties and roles within the community of Nuiqsut, 
which could cause a decline in the distribution of subsistence foods for a period of time and decreased food 
security for some households. Top reasons for reporting decreased harvests in rural Alaska communities include a 
lack of harvest effort; reduced resource availability; a lack of time due to work; other personal reasons; and less 
sharing. Thus, changes in resource availability resulting from the Project, increased local employment rates, and 
decreased distribution of subsistence resources could all contribute to decreased food security in affected 
communities (Fall and Kostick 2018). 
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_ harvests could experience a decline. This is because caribou herds migrate through and have key habitat in the 

_ Project area, Nuiqsut harvesters use the Project area to harvest caribou (particularly during the summer and fall 
_ months), and because caribou provide a substantial portion of the community’s annual subsistence foods, 

_ accounting for an average of approximately 30% of the community’s harvest over all study years. While it is 

_ unlikely that the community would experience a total loss of harvests, even a small reduction could come with 
_ high costs to social, cultural, and economic well-being, particularly to the more vulnerable low-income, 


3.16.2.4 Alternative C: Disconnected Infield Roads 
The type of effects under Alternative C would be similar to those described for Alternative B, with the differences 
in magnitude described below. 


Under Alternative C, the reduction in infield roads, including no road and bridge crossing Judy (Iqalliqpik) Creek 
and the removal of a perpendicular intersection of access and infield roads, would potentially reduce the 
deflection of migrating caribou (Section 3.12), thus reducing impacts to resource availability for Nuiqsut 
subsistence users. The lack of infield roads would increase the need for air traffic during the ice-free months, 
increasing potential disturbances to caribou and other resources and Nuiqsut harvesters. Overall, fixed-wing, 
helicopter, and ground traffic would be slightly higher under Alternative C. Ground traffic would be more 
concentrated in the winter months, when caribou hunting activity is lower. The need for second airstrips and 
operations centers may result in air traffic disturbances occurring over a larger area. 


Year-round road access for Nuiqsut residents would be less under Alternative C, as residents would not have road 
access to the areas west of Judy (Iqalliqpik) Creek during the snow-free months. The lack of year-round road 
access combined with increased air traffic may result in higher rates of harvester avoidance during certain times 
of the year. Similar to Alternative B, Alternative C would construct a subsistence boat ramp on the Ublutuoch 
(Tinmiagsiugvik) River that could provide access to key hunting areas on the lower portion of Fish Greeks 
however, boat ramps would not be constructed on Fish and Judy (Igalliqpik) creeks. 


The decreased gravel road footprint under Alternative C, including the lack of a bridge crossing over Judy 
(Igalliqpik) Creek, could reduce potential impacts to fish availability downstream from the Project (Section 3.10), 
particularly the perceived contamination concerns of residents harvesting broad whitefish in Fish (Igalliqpik) 
Creek, the receiving waters of Judy (Iqalliqpik) Creek. However, because the pipeline crossing would remain, the 
reduction in perceived contamination concerns under Alternative C would be minimal. The mine site footprint 
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(including excavation area and perimeter berm) would be approximately 70 acres larger under Alternative C. 
Thus, Alternative C would have a somewhat larger area of impact in terms of mine site noise and potential 
obstructions to harvesters traveling overland. In addition, Alternative C would include an additional year of mine 
pit operation that would extend impacts resulting from associated blasting/noise and ice roads. 


3.16.2.5 Alternative D: Disconnected Access 
The types of effects under Alternative D would be similar to those described for Alternative B, with the 
differences in magnitude described below. : 


Under Alternative D, the lack of a year-round road and associated ground traffic between GMT-2 and the Project 
area would reduce impacts to the fall caribou migration (Section 3.12). There would still be a pipeline between 
GMT-2 and the Project area. The lack of year-round road access would also increase the need for air traffic during 
the ice-free months, increasing potential air traffic disturbances to caribou and other resources as well as Nuiqsut 
harvesters. The increase in air traffic under Alternative D would amount to, on average, approximately one 
additional fixed-wing aircraft trip per day during construction and drilling, although the increase in air traffic 
would likely be more concentrated in the ice-free months, when many subsistence activities are at their peak. 
Overall, Alternative D would result in higher levels of both air and ground traffic; however, ground traffic and 
infrastructure would be substantially reduced in the fall migration corridor during the peak caribou hunting 
season, while air traffic would increase only slightly. Because road infrastructure and associated ground traffic 
have been found to have greater impacts on caribou movement and distribution as compared to air traffic, which 
generally causes local disturbances, the overall impacts to subsistence in terms of caribou availability would 
likely be less than under Alternative B. 


The mine site footprint (including excavation area and perimeter berm) would be approximately 70 acres larger 
under Alternative D. Thus, Alternative D would have a somewhat larger area of impact to resource availability in 
terms of mine site noise and to harvester access in terms of potential obstructions to harvesters traveling overland. 


Year-round road access for Nuiqsut residents would be less under Alternative D, as residents would not have 
access to areas beyond GMT-2 during the snow-free months. The lack of year-round access in combination with 
increased air traffic may result in higher rates of harvester avoidance than under baseline conditions during certain 
times of the year and reduced use of a hunting corridor during the peak hunting season. Similar to Alternative B, 
Alternative D would construct a subsistence boat ramp on the Ublutuoch (Tinmiaqsiugvik) River that could 
provide access to key hunting areas on the lower portion of Fish Creek; however, boat ramps would not be 
constructed on Fish and Judy (Iqalliqpik) creeks. The lack of a year-round road between GMT-2 and the Project 
area under Alternative D may lessen the sense of being boxed in for Nuiqsut residents and reduce the amount of 
infrastructure within traditional use areas and thus having fewer impacts to sociocultural systems associated with 
loss of some traditional use areas. 
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| The types of effects under Alternative E would be similar to those described for Alternative B, with the 
_ differences in magnitude described below. 


_ Under Alternative E, the exclusion of drill site BT4 would reduce infrastructure within the TLSA. This alternative 
_ also moves BTS farther east which would reduce the length of the BTS road. Overall, Alternative E would include 
_ fewer miles of gravel and ice roads than Alternative B thus reducing habitat loss and linear infrastructure which 

_ could deflect or delay caribou movement into the community’s hunting area. As described in Section 3.12.2.6, 

_ Alternative E: Three-Pad Alternative (Fourth Pad Deferred), Alternative E would reduce gravel infrastructure 

_ within the TLSA by 43% and would move infrastructure farther from high-density calving areas and preferred 

_ mosquito-relief habitat. The amount of pipeline within 500 feet of gravel roads, which increases the likelihood of 
_ caribou displacement or deflection, would decline by approximately 30%. In particular, the reduction in roads and 
_ other infrastructure to the north of Fish Creek would reduce potential obstructions during the fall migration, when — 
_ Nuiqsut residents hunt caribou as they migrate south and east toward the Colville River. However, despite the 

_ decrease in infrastructure within the TLSA, caribou that migrate through this area during the fall migration will 
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likely still encounter road infrastructure, including the pinch point where the access road intersects with infield 
_ roads. This is because Alternative E, like Alternative B, includes gravel road connections between all drill sites 
_ and to the existing development at GMT-2. 


_ A slightly smaller percentage of Nuiqsut harvesters would be affected under Alternative E, at 88% of harvesters 
_ reporting use areas for all resources, compared to 91% for Alternative B. In particular, fewer Nuiqsut geese 

_ hunters reported use areas in the Alternative E analysis area (30% versus 36% under Alternative B; see Table 

_ 3.16.5). Thus, the potential for impacts on geese hunting may be somewhat less for Nuiqsut under this 

_ Alternative. Alternative E will also reduce infrastructure in Utqiagvik areas of low to moderate use for wolf and 
wolverine, thus somewhat reducing the area of impact for hunters from that community. 


_ One goal of Alternative E is to maximize the protection of surface values, such as subsistence, in the TLSA. 

_ An analysis of subsistence uses specific to the TLSA vis-a-vis the alternative analysis areas shows that, in terms 

_ of direct impacts to Nuiqsut hunters, the reduction in infrastructure in the TLSA under Alternative E will not 

_ result in a substantial reduction in direct impacts on Nuiqsut subsistence harvesters compared to the other action 

_ alternatives. The area of reduced infrastructure will occur in an area that sees less harvesting activity relative to 

_ the rest of the alternatives analysis area (Figure 3.16.24 and 3.16.25). As shown in Table 3.16.9, the TLSA where 

_ it is overlapped by the Alternative E analysis area was used by 67% of Nuiqsut all resources harvesters during the 

_ 1995-2006 time period, compared to 73% for Alternative B. Just over half (56%) of caribou harvesters used this 

_ area. In more recent years, a smaller percentage of caribou harvesters (between 0% and 12% in individual study 

_ years) have used the TLSA where it intersects with the Alternative E analysis area; the percentage of harvesters 

_ using the TLSA where it intersects with Alternative B was higher in only one study year (Table 3.16.10). 

_ In addition, no caribou harvests were reported within the TLSA where it intersects with analysis areas for 

_ Alternatives B and E. While the reduction of infrastructure in the TLSA under Alternative E would not result in a 

_ substantial reduction in direct impacts on Nuiqsut subsistence harvesters, as discussed above, it could 

_ substantially lessen the potential for indirect impacts to resource availability, particularly as it reduces activity and | 

| infrastructure in proximity to key caribou calving habitat. The changes under Alternative E would reduce direct 

_ impacts to the Teshekpuk herd, thus reducing impacts to the health and availability of Teshekpuk caribou to 

be oe SS ee Ts) Kets Fae ie a MACHO ge Ga act nelle Clee step alia an ate eek a 
Table 3.16.9. Number and Percentage of Nuiqsut and Utqiagvik Harvesters Using the Alternatives Analysis 

Area — Teshekpuk Lake Special Area — by Resource Category* 


| Resource Number (%) of Nuiqsut Number (“%) of Nuiqsut | Number (%) of Utqiagvik 

Category Harvester Respondents Harvester Respondents Harvester Respondents 
Reporting Use Areas in the Reporting Use Areas in the Reporting Use Areas in the 
Alternatives Analysis Area — Alternatives Analysis Area — Alternatives Analysis Area — 
TLSA — Alternatives B, C, and D | TLSA — Alternative E eae | 

Caribou [18 6%) 18 (56%) __ 5 (7%) 

Wolverine V7 1%) We an A C1) Gee 

[Wott 16 (70%) [16 (70%) TO a 

Bearded seal __| 0 (0%) 0 (0%) 0 (0%) 

Eiders 0 (0%) [0 (0%) {0 (0%) 

Goose 4 (12%) 2 (6%e) ek 0 (0%) 

| Ringed seal 0 (0%) {0 (0%) 0 (OY)? 

Moose | 0 (0%) _ 0 (0%) 0 (0%) 

| All resources 24 (73%) 22 (67%) 8 (11%) 


Source: SRB&A 2010b. 
Note: TLSA (Teshekpuk Lake Special Area). 


Table 3.16.10. Number and Percentage of Nuiqsut Caribou Harvesters and Harvests Using the Alternatives 
Analysis Area — Teshekpuk Lake Special Area — by Study Year* 

Number (%) of Nuiqsut Caribou | Number (%) of Nuiqsut Caribou | Percentage of Reported Caribou 

Harvester Respondent Reporting | Harvester Respondent Reporting | Harvests Occurring in the 

Use Areas in the Alternatives Use Areas in the Alternatives Alternatives Analysis Area — 

Analysis Area — TLSA — Analysis Area — TLSA — TLSA — Alternatives B through 


Study Year 


Alternatives B through D __| Alternative E E 
Year 1 (2008) [3 (8%) 3 (8%) 0% a 
Year 2 (2009) |4(8%) 3 (6%) 0% 
Year 3(2010) [6 (11%) [6 (11%) 0% 
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[ Study Year Number (%) of Nuiqsut Caribou | Number (%) of Nuigqsut Caribou | Percentage of Reported Caribou | 
Harvester Respondent Reporting | Harvester Respondent Reporting | Harvests Occurring in the 
Use Areas in the Alternatives Use Areas in the Alternatives Alternatives Analysis Area — 
Analysis Area — TLSA — Analysis Area — TLSA — TLSA — Alternatives B through 
Alternatives B through D Alternative E E 

ieee 

Year4(2011) [0 (0%) _ [0 (0%). [0% ee 
[Year 5 (2012) [3 (5%) 3 (5%) 0% 

[Year 6 (2013) [1 (2%) T1 (2%) [0% | 

Year 7 (2014) 7 (12%) |7 12%) 0% — 

Year 8 (2015) | 1 (2%) 1 (2%) 0% 

Year 9 (2016) 1 (2%) 1 (2%) 0% 

Year 10(2017) |1(1%) 10%) 0% 

Year 11 (2018) [0 (0%) 10 (0%) [0% | 
[Year 12 (2019) _|0 (0%) 0 (0%) [0% | 
Source: (SRB&A 2021). 

Note: TLSA (Teshekpuk Lake Special Area). 
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_ While traffic volumes under Alternative E are similar to Alternative B, there would be a slight reduction overall in 
_ fixed wing flights and ground traffic, and fewer barges, tugboats, and support vessels to Oliktok Dock. 
_ The reduction in traffic may reduce the frequency of impacts on resource availability related to traffic 

_ disturbances. The decrease in ground traffic would reduce the potential for vehicle strikes for terrestrial mammals 

| (Section 3.12.2.6). 


Alternative E will have one fewer winter season of gravel mining and placement, reducing noise-related impacts 
particularly for winter activities such as furbearer hunting. However, Alternative E would also require one 

_ additional year of drilling which could increase the duration of noise-related impacts on furbearer hunting and, to 
_a lesser extent, caribou hunting. 


_ Similar to Alternative B, Nuiqsut residents would have year-round road access throughout the development area. 

_ Alternative E will also include up to three subsistence boat ramps to provide for boat access to Ublutuoch 
(Tinmiaqsiugvik) River, Judy (Igalliqpik) Creek, and Fish Creek. Recent data have shown that residents use the 
_ road system to access caribou during the hunting season, and this access helps mitigate deflection of caribou from 
areas closer to the community (Section 3.16.2.3.2.1, Caribou). 


_ In order to provide an equivlaent comparison of the full impacts of each alternative, BLM is including an analysis 
_ that assumes approval of BTS and evaluates BTS analysis assuming the earliest possible construction start date 

_ (Year 7). This is assumed to be the most impactful scenario under Alternative E because it includes BTS and 

_ would have the most overlap between the construction of BTS and drilling phases at BT1, BT2, and BT3. If BTS 
_ construction is deferred beyond Year 7, the anticipated impacts related to BT5 would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. 


{ee ae a 
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Nuiqsut harvesters use the offshore areas surrounding the MTI primarily for harvesting bearded seal (33% of 
harvesters), ringed seal (26%), and eider (14%) (Figures 3.16.31 and 3.16.32). Some coastal caribou hunting also 
occurs near the MTI, with Atigaru Point being an important traditional caribou hunting ground (SRB&A 2021). 
Some broad whitefish harvesting occurs along Fish Creek in areas crossed by ice roads, but primarily during the 
ice-free season (Figure 3.16.33). A small percentage of harvesters report hunting moose in the MTI analysis area 
(Figure 3.16.34), where it crosses Fish (Igalliqpik) Creek, but this is outside the core moose harvesting area for 
Nuigsut and primarily occurs in fall, when ice roads would not be present (Appendix E.16, Figure E.16.3). 


Utqiagvik uses the MTI analysis area primarily for hunting wolf (19% of harvesters), wolverine (19% of 
harvesters), and caribou (8% of harvesters) (Table 3.16.11). These uses are generally in areas of low to moderate 
overlapping use surrounding the proposed ice roads (Figure 3.16.35 through 3.16.37). In addition, a small 
percentage (2%) of Utqiagvik harvesters use the offshore areas near the MTI for hunting bearded seal while 
traveling along the coast (Figure 3.16.38). 


Table 3.16.11. Number and Percentage of Nuiqsut and Utqiagvik Harvesters, by Module Delivery Option 
Area, 1996-2007 


Resource Nuigsut: Nuiqsut: Point Nuiqsut: Utgiagvik: Utgiagvik: | Utqiagvik: 
Category. Atigaru Point Lonely MTI Colville River Atigaru Point Point Colville River 

MTI Crossing MTI Lonely MTI Crossing 
Caribou 28 (88% 29 (91%) 6 (8%) 16 (22%) 6 (8%) 
Wolverine 23 (96%) 6 (19%) 7 (23%) 5 (16%) 

20 (87%) 20 (87%) 22 (96%) 6 a 7 (23%) 5 (16%) 
Goose 18 (55%) 18 (55%) 15 (45%) 1%) = 
Eiders _ 4 (14%) 1 (4%) 2 (7%) 2 se 
Broad whitefish _|3 (12%) SOO 4 (15%) = S = 

16% 1GB% 0 (0%) = - = 

3 10%) 3 (10%) 29 (94%) = — 4 (44%) 
Bearded seal 0 (0%) 0 (0%) 1Q%) 12%) = 

0 (0%) 0(0%) _ = 1 (2%) = | 

All resources 31 (94%) 30 (91%) 9 (12%) 18 (24%) 103%) 


Source: SRB&A 2010b 
Note: — (no data); MTI (module transfer island) . 


Table 3.16.12. Number and Percentage of Nuiqsut Caribou Harvesters and Harvests, by Module Delivery 
Option Area, 2008—2016* 


Study Total # of Atigaru Point Point Lonely Colville River Atigaru Point Point Lonely Colville River 
Year Active MTI Active MTI Active. Crossing Active MITI MTI Caribou Crossing 
Harvester Harvester _—s Harvester Harvester Caribou | Harvests? Caribou 
Respondents Respondents Respondents Respondents Harvests* Harvests? 
Near 1136 28 (78%) 26 (72%) 34 (94%) 6% 5% 11% 
Year 2053 23 (43%) 23 (43%) 47 (89%) 5% 5% 9% 
Year 3 31 (54% 31 (54%) S249) ee 6% 6% 7% 
Year 4 29 (51%) 51 (88%) 8% 8% _|8% 
Year 5 24 (42%) 48 (84%) 11% 10% 7% 
19 (33%) 19 33%) 44 (77%) 6% 6% 6% 
Year 7 |60 29 (48% 29 (48%) D0 (83%) a 7% 7% 8% a 
Year 8 {58 22 (38% 22 (38%) 48 (83%) 4% 4% mii 
22 (35%) 21 G3%) 47 (75%) 
= 46% 2 46% = 81% 71% 
1d 64% 11% 


Source: aes 2021) 
Note: MTI (module transfer island) . 
4 Harvests are a percentage of the total reported harvests by interview respondents during each study year. 


Construction and use of ice roads associated with the MTI could affect resource availability and harvester access. 
While construction activities associated with the MTI, including ice roads, would result in the temporary removal 
or disturbance of habitat for some resources and may also cause direct mortality to individual animals, these 
would not have population-level effects on subsistence resources. 
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Noise and traffic associated with ice roads, and the physical presence of the ice roads themselves, could affect the 
availability of caribou, wolf, and wolverine for Nuiqsut and Utqiagvik harvesters. The ice road may still be 
present in late April, when goose hunting along Fish Creek intensifies (Appendix E.16, Figure E.16.10); thus, 
goose hunters could experience direct impacts on their hunting, although impacts related to ice road traffic would 
likely not extend into the peak hunting month of May. Helicopter traffic may also extend into early summer along 
ice road routes for cleanup and “stick picking” purposes. 


Some hunters from Nuiqsut may use MT1 ice roads, particularly the ice road crossing Fish (Igalliqpik) Creek 
(Figure 3.8.3), to access hunting areas; however, gravel haul ice roads would generally be off limits to local 
residents due to safety considerations. In addition, use of roads may lessen somewhat with distance from the 
community; therefore, use of these ice roads may be limited. Others may avoid ice roads altogether. Because MTI 
ice roads would not be present during the fall caribou migration, it is unlikely they would cause overall changes in 
caribou distribution or migration; however, caribou may be deflected from ice roads in winter during times of 
heavy road traffic, affecting resource availability for caribou harvesters. During construction, peak ground traffic 
levels associated with the MTI would reach up to 6,710.5 trips daily (in winter Year 5), or 279.6 trips per hour in 
winter (Appendix D.1, Table D.5.8). Traffic volumes would reach or exceed 15 vehicles per hour, the rate at 
which caribou show increased disturbance, in 3 out of the 6 winters of construction of the MTI. Some Nuigsut and 
Utgiagvik hunters traveling overland by snow machine may experience reduced access during the winter months 
if crossing through areas with ice roads. Hunters on snow machines may also avoid ice roads due to noise and 
human activity or because of a perceived lack of resources in the area. 


During construction of the MTI, noise generated from screeding, pile driving, and ice road and related vessel and 
air traffic could temporarily displace marine mammals and eiders, periodically resulting in reduced harvest 
success for Nuiqsut seal and eider hunters in the MTI area. MTI construction would occur during both winter and 
summer (beginning in mid-July). Vessel traffic between the MTI and Oliktok Point would occur during the ice- 
free open-water season and could cause periodic displacement of seals and eiders for Nuiqsut hunters in Harrison 
Bay. Air traffic, including fixed-wing aircraft overflights and helicopters, could also cause the temporary 
disturbance of marine mammals, birds, and caribou along the coast. Noise related to MTI construction would not 
cause overall impacts to resource availability (Sections 3.11 and 3.13). Impacts to marine mammals would occur 
during construction due to noise and human activity, and some habitat would be removed (Section 3.13). Some 
hunters may stay at a distance from the MTI and/or associated barges. 


The presence of the MTI could affect the distribution of marine mammals and eiders within the immediate area 
(Sections 3.11 and 3.13); however, it is unlikely that this local displacement would have overall impacts on 
resource availability because the MTI is outside the primary seal and eider hunting area for Nuiqsut (Figures 
3.16.31 and 3:16.32). 


Seal and eider hunters may also temporarily avoid certain areas in Harrison Bay due to the presence of vessel 
traffic in areas of high overlapping use (Appendix E.16, Figures E.16.7 and E.16.9). Although the area directly 
surrounding the MTI is not used as heavily by Nuiqsut harvesters, some individuals hunting along the coast or in 
offshore areas toward Atigaru Point may avoid the MTI during active construction activity. The presence of 
construction crews, particularly in summer, would likely increase potential avoidance by Nuigsut hunters. 


A key concern voiced by stakeholders regarding the Atigaru Point MTI is the potential for decreased access to 
coastal areas based on erosion and sedimentation around the island. Residents of the community of Nuiqsut have 
reported changes to the coastal area between the mouth of Fish (Iqalliqpik) Creek and Atigaru Point that have 
resulted in shallower waters and navigation issues. They are concerned that the MTI could contribute to the 
increasingly shallow waters in Harrison Bay and could further decrease access to coastal hunting areas as well as 
access into Fish (Iqalliqpik) Creek. Similar to other barrier islands in the Beaufort Sea, small amounts of shoaling 
may occur on the leeward side of the MTI; however, no additional accretion or further shallowing of the MTI area 
would be expected to occur (Section 3.8, Water Resources). Besides the MTI itself, no additional navigational 
hazards are expected for boaters. Whaling crews in Nuiqsut have reported navigational impacts on boat travel to 
Cross Island, which is perceived to be a result of erosion of human-made islands; crews have observed that the 
area between the coast and barrier islands has become shallower and more difficult to navigate (SRB&A 2018b). 
Small changes in coastal conditions can have more substantial impacts to boaters attempting to safely navigate 
ocean waters. While it is possible that the MTI may be used by some individuals as a stopover point when hunting 
in Harrison Bay by boat, future use of the island (once abandoned) is unclear. It is expected that the top of the 
MTI would drop below the water surface within 10 to 20 years and therefore would not be usable as a stopover 
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point. If residents are no longer able to access the coastal areas near Atigaru Point, then they could experience 
reduced opportunities to teach younger generations about this traditionally important place, which would affect 
sociocultural systems for Nuiqsut. As discussed in Section 3.16.2.3.4, Other Subsistence and Sociocultural 
Impacts, social organization, social cohesion, and transmission of cultural values would be affected if changes in 
subsistence resource availability and harvester access and avoidance reduce subsistence participation, sharing 
subsistence harvests, and passing on subsistence traditions to younger generations. 


3.16.2.8 Module Delivery Option 2: Point Lonely Module Transfer Island 
The effects of Option 2 would be the same as described for Option 1, with the differences described below. 


Option 2 is farther from Nuiqsut and outside the community’s core seal and eider hunting areas and key 
traditional caribou hunting areas near Atigaru Point (see Table 3.16.10; Figures 3.16.27 through 3.16.28). Thus, 
there would be limited impacts on offshore seal and eider and coastal caribou hunting for the community of 
Nuigsut compared to Option 1. Ice roads associated with Point Lonely would affect a similar percentage of 
Nuigsut wolf, wolverine, caribou, and goose harvesters. While ice roads would occur over a larger area, resulting 
in a greater area of disturbance for TCH caribou, the additional acreage of ice roads under the Point Lonely option 
would occur in areas of low overlapping use for Nuiqsut. Thus, winter ice road activity under Option 2 would not 
have greater direct effects on subsistence harvesters but could have greater indirect effects through the 
displacement of wintering caribou. Option 2 is closer to critical caribou calving, post-calving, mosquito-relief, 
and oestrid fly-relief uses north of Teshekpuk Lake (Section 3.12). Summer Project activities at Point Lonely and 
along the ice road route, including construction noise, stick picking, human presence, and air traffic, could affect 
caribou during the calving and insect-relief seasons, resulting in alterations to caribou distribution closer to 
Nuiqsut and increased disturbance of calving and migrating caribou. Compared to Option 1, module delivery 
Option 2 would require higher levels of ground and fixed-wing traffic closer to shore and would therefore cause 
more disturbance of caribou than Option | (Section 3.12). 


Due to its closer proximity to the Teshekpuk Lake area, an important subsistence use area for some Utgqiagvik 
residents, Option 2 would affect a greater percentage of Utqiagvik caribou (22%), wolf (23%), and wolverine 
(23%) harvesters compared to Option 1 (see Table 3.16.9; Figures 3.16.36 and 3.16.37). The ice road would be to 
the east and northeast of moderate overlapping use areas for wolf and wolverine to the south of Teshekpuk Lake 
(Figure 3.16.37). A small percentage (2%) of Utqiagvik harvesters hunt offshore from the Point Lonely area for 
bearded and ringed seal. A single, small goose hunting area was documented for Utqiagvik at the Option 2 site 
(Figure 3.16.39). 


3.16.2.9 Module Delivery Option 3: Colville River Crossing* 

Option 3 would not construct an MTI and would instead rely on existing infrastructure at Oliktok Dock, as 
described under Alternative B, for module delivery. Thus, impacts associated with MTI construction and 
operations, particularly associated with vessel traffic through key marine harvesting areas in Harrison Bay and 
construction of the MTI near Atigaru Point, would not occur under Option 3. 


Modules would be transported along existing gravel road routes from Oliktok Dock to Kuparuk DS2P, and then 
from Kuparuk DS2P to GMT-2 over a heavy-haul ice road. Some modifications to the Oliktok Road would be 
required to ensure adequate turning radii for the SPMTs; however, this area is not regularly used by contemporary 
Nuiqsut subsistence users and is not included in the analysis area because Project activities would be limited to 
upgrades to existing infrastructure rather than the construction of new infrastructure. The ice road route under 
Option 3 would cross through areas somewhat more heavily used by the community of Nuiqsut than those under 
Options 1 and 2 (Figure 3.16.40). Part of the ice road would intersect with the NSB’s Community Winter Access 
Trail and therefore impacts would be additive in areas of existing impact. The ice road would cross through areas 
heavily used in winter for hunting furbearers (96% of wolf and wolverine harvesters) and caribou (91% of 
harvesters) along the Itkillik River, the Colville River near Ocean Point, and to the south and west of Nuiqsut 
(Figures 3.16.41 through 3.16.43). The Option 3 analysis area accounts for between 5% and 21% of the total 
caribou harvest during individual study years, compared to between 4% and 19% under Option 1. However, most 
of those harvests occur during summer and fall, when the ice road would not be present; therefore, a smaller 
percentage of harvests would likely be directly affected by the ice road. Winter hunting is more important during 
some years, when caribou are less available during the summer and fall months; therefore, impacts could be 
greater during these years. The Option 3 ice road occurs in CAH and TCH habitat. Because few CAH caribou are 
present in the area during winter, there would be minimal disturbances to the CAH from the ice road. Increased 
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traffic along the gravel road from Oliktok Dock would be in areas of existing traffic and development and would 
be additive to existing impacts on CAH caribou. Traffic along the western portion of the ice road may affect the 
availability of wintering TCH caribou; however, the ice road is in areas of lower density for the TCH than the ice 
roads under Options | and 2 (Section 3.12.2.9, Module Delivery Option 3: Colville River Crossing). Overall, the 
ice road under Option 3 is expected to have fewer impacts to terrestrial mammals, including caribou, than the ice 
roads under Options | and 2 (Section 3.12.2.9). 


| SORE ky DE Gn Noy RUSE LIE DE nr tn nn nT eee a eee 


_ The ice road would also cross through areas of moderate overlapping use for waterfowl, in areas used by 45% of 

_ goose harvesters; thus, if the ice road season extends into April, then early spring goose hunting could be directly 

_ affected (Figure 3.16.44). However, few birds are present in the ice road area during winter (Section 3.11), and 

_ hunting activity in April is limited (SRB&A 2010b); therefore, impacts are unlikely. Option 3 activity would 
_ occur in an area used by a slightly smaller percentage of goose harvesters than Option 1, and uses occur primarily 
_ in May, when the ice road season would be over. While the area where the ice road crosses the Colville River is 

_ heavily used by Nuiqsut moose hunters (94%), these activities occur in fall, when the ice road would not be 

_ present (Figure 3.16.47). In addition, a majority of moose harvests have been reported farther upriver from the 

_ crossing, toward Sentinel Hill, the Chandler River, and Umiat (SRB&A 2010a). Moose hunting in areas closer to 

_ Nuiqsut may have been more common in the past, as residents have reported a decrease in the number of moose 

' near Nuiqsut (Schmidt and Kofinas 2018). The Colville River crossing occurs in an area used by a small 

_ percentage (7%) of eider harvesters: the majority of eider hunting activities occur in offshore areas during the 

_ summer months when the ice road would not be present (see Table 3.16.9; Figure 3.16.45). The Colville River 

_ crossing would be located far enough upstream from the CRD that fish are not anticipated to be present in winter 

_ (see Section 3.10.2.9, Module Delivery Option 3: Colville River Crossing); winter fishing activities are generally 

_ focused downstream from Ocean Point and near the mouth of the Itkillik River (Figure 3.16.46). The further 

_ monitoring of ice conditions and fish presence at the ice bridge location would occur prior to ice bridge 

_ construction. 


Construction of the ice road under Option 3 would result in the community of Nuiqsut being completely encircled 
to the north, west, south, and east by gravel or ice roads. This encirclement would occur over two winter seasons 
and would therefore be temporary. While the Community Winter Access Trail also occurs in this area, it is not 
connected to other development infrastructure in the area and its primary purpose is for travel by North Slope 
residents. Individuals on snow machines would likely have to cross over roads in order to travel any distances 
greater than 15 or 20 miles from the community. Nuiqsut wolf and wolverine hunters generally travel by snow 
machine to the southwest and south of the community (SRB&A 2010b), and the ice road would occur directly in 
the path of their usual travel routes. Option 3 would require one fewer winter ice road season (two winters) 
compared to Options | and 2 (three winters); in addition, substantially less ground traffic would be required under 
Option 3 (approximately one-quarter of that anticipated under Option 1; Appendix D.1, Table D.5.5) and 
therefore the ice road and associated traffic are less likely to deflect or disturb subsistence resources and less 
likely to deter subsistence harvesters from crossing. Option 3 would also require substantially less fixed-wing and 
helicopter traffic than Option 1, reducing disturbances to wildlife resources and hunters. 


With the exception of moose hunting areas, Option 3 would move most activity and infrastructure associated with 
module delivery farther from Utqiagvik’s primary subsistence use area compared to Options | and 2 (Figures 
3.16.48 through 3.16.51). While Option 3 overlaps with moose hunting areas for 44% of moose harvesters, these 
moose hunting activities occur during the summer and fall months, when ice roads would not be present. Because 
the ice road would be located farther east, impacts on resource availability resulting from disturbances to 
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migrating caribou would be less likely for Utqiagvik. Overall, Option 3 would be less likely to have direct 
impacts to Utqiagvik harvesters than Options | and 2. 


S2l0.2210 Oil Spills and Accidental Releases 

An oil spill or blowout would likely affect the availability of fish, particularly broad whitefish, in Fish C reek, due 
to decreased resource abundance (Section 3.10) as well as harvester avoidance related to contamination concerns. 
Broad whitefish has accounted for between 5.3% and 45% of the total subsistence harvest during available study 
years (Appendix E.16, Table E.16.3). A large oil spill or blowout could also affect the availability of birds within 
a larger area surrounding Fish (Iqalliqpik) Creek due to contamination concerns. Nearly 50% of Nuigqsut 
households reported avoiding subsistence foods they believed to be contaminated during the 2016 study year 
(SRB&A 2017b). Contamination concerns are generally more widespread for marine or riverine resources (€.g., 
broad whitefish) due to the greater potential for contaminants to spread outside of the immediate Project area; 
however, harvesters may also avoid harvesting caribou and waterfowl that feed in the vicinity of a spill. A large 
oil spill, although unlikely, could have substantial impacts on Nuiqsut subsistence uses for an extended period, 
resulting in decreased subsistence harvests and associated sociocultural impacts. Residents may avoid a large area 
surrounding and downstream from the spill, which could result in a loss of some traditional use areas over time 
and impacts to sociocultural systems, resulting from decreased opportunities to share subsistence resources, 
participate in subsistence harvesting activities, and pass on subsistence traditions to the younger generation. 


3.16.3 Unavoidable Adverse, Irretrievable, and Irreplaceable Effects 
Even with ROPs in place, the subsistence impacts described above would be unavoidable and irretrievable during 


the life of the Project (approximately 30 years). Previous analyses have shown that many impacts to subsistence 
persist despite the implementation of ROPs (SRB&A 2013a, 2018a). Most impacts would not be irreversible if 
reclamation of permanent infrastructure occurred. However, impacts related to decreased knowledge of and 
cultural ties to developed areas may be irreversible. The creation of the MTI would be irreversible because even if 
the MTI is abandoned and reshaped, it would still exist. Multigenerational shifts in subsistence participation may 
be irreversible, depending on local community response to the development. If reclamation of permanent 
infrastructure did not occur, effects would be irreversible. 


3.17 Environmental Justice 

EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-Income 
Populations, directs federal agencies to take appropriate and necessary steps to identify and address 
disproportionately high and adverse effects of federal decisions on the health or environment of minority and low- 
income populations to the greatest extent practicable and permitted by law. 


This environmental justice analysis evaluates effects on the minority population in Nuiqsut, the community 
closest to the Project and most likely to be directly affected by social or environmental changes associated with 
Project development. Income and poverty data on Nuiqsut are inconsistent between data sources (U.S. Census 
versus NSB data) that provide measures of income and poverty. As noted in Section 3.15, Economics, U.S. 
Census data on mean and median household income and poverty rates show that Nuiqsut has higher incomes and 
lower poverty rates than the NSB and the state as a whole. Median family and household incomes for Nuiqsut are 
substantially higher than U.S. Department of Housing and Urban Development low-income limits and U.S. 
Department of Health and Human Services poverty guidelines (HHS 2019; HUD 2019). 


3.17.1 Affected Environment 

Nuiqsut residents are considered a minority population as the community is 89% Alaska Native. Nuiqsut’s 

median family income is $67,500 and mean family income is $84,330; these income levels exceed federal poverty 
and low-income guidelines (HHS 2019; HUD 2019; U.S. Census 2018b). As described in Section 3.15, the cost of 
living in remote Alaskan communities like Nuiqsut are substantially higher (42%) than in Anchorage (Fried 2015; 
Fried and Robinson 2005). 


As noted by BLM (2018a), climate change can be understood as an environmental justice issue. Alaska Natives 
living in rural areas also may be especially vulnerable to climate-related effects due to their economic, nutritional, 
and cultural dependence on subsistence food resources (EPA 2017c). Often, conditions of poverty amplify 
adverse impacts on subsistence resource use. For example, if subsistence harvests decrease or subsistence-related 
travel costs increase, lower income households may be unable to spend more money on fuel and other 
subsistence-related expenses, and they may be less able to shift to more expensive commercial food sources, 
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thereby potentially experiencing decreased food security. The Alaska Natives of northern Alaska are 
disproportionately affected by climate change, both by the fact that climate change effects are more pronounced in 
this region and by the fact that subsistence activities in the region are particularly dependent on ice, wind, and 
permafrost conditions. 


3.17.2 Meaningful Engagement* 


3.17.2.1 Nuiqsut Engagement* 

Environmental justice guidance for federal agencies stresses the importance of providing minority or low-income 
populations with meaningful engagement in environmental review processes (BLM 2022a; EPA 2016). 
Coordination with and involvement of Nuiqsut residents has occurred through multiple avenues of 
communication that are described below. 


Throughout development of the Willow MDP EIS and this Supplemental EIS, BLM invited NVN and the City of 
Nuigsut to participate in the environmental review process as cooperating agencies representing expertise in 
sociocultural, wildlife, and subsistence resources. NVN was also invited to participate in government-to- 
government consultation. NVN and the City of Nuiqsut have participated in cooperating agency meetings, 
including those pertaining to alternatives development, mitigation measures, and identification of key issues, for 
both development of the initial EIS and during Supplemental EIS development. 


In addition to agency meetings, BLM consults with the NVN regularly through government-to-government 
discussion. 


BLM has invited the City of Nuigsut, NVN, and the Kuukpik Corporation to participate in regularly scheduled 
meetings for the NPR-A Working Group (reinstituted in spring 2019). 


During development of the 2020 EIS, BLM also engaged Nuiqsut residents through public meetings in Nuiqsut to 
solicit input regarding the EIS process and the community’s concerns, both through public scoping meetings and 
from community open house meetings about the Project. Ifiupiaq translators were present during meetings in 
Nuigsut. Public scoping was conducted from August 7, 2018, to September 20, 2018, to solicit input from the 
public and to inform the EIS. BLM provided the community of Nuiqsut an additional 8 days (52 total days) to 
comment because many community members were participating in subsistence activities during much of the 
scoping period. More information on public scoping and comments received are provided Appendix B.1 (Scoping 
Process and Comment Summary). 


BLM engaged Nuigsut residents through public meetings for the Draft EIS in Nuiqsut to solicit input regarding 
Project effects and concerns of the community. Ifiupiaq translators were present during meetings in Nuiqsut. 
The public comment period (starting August 30, 2019) was open for 45 days and subsequently extended for 

15 additional days, ending on October 29, 2019. The Nuiqsut meeting included the public hearing for comments 
regarding the Project’s potential impact to subsistence resources and activities, as per ANILCA Section 810. 


BLM engaged Nuiqsut residents though eight virtual public meetings to receive comments on the SDEIS. 

Because of state and local mandates regarding coronavirus disease of 2019 (COVID-19) that restricted travel and 
in-person meetings, BLM delivered virtual meetings to reach audiences across the state. Two of the virtual public 
meetings gave priority to North Slope residents and two meetings gave priority to Nuiqsut residents. The meetings 
included public hearings for comments regarding the Project’s potential impact to subsistence resources and 
activities as per the ANILCA Section 810. All meetings were also accessible by phone. A copy of the presentation 
was translated into Ifupiaq and aired six times on KBRW radio. Hard copies of the presentation were sent to post 
office boxes in Nuiqsut. 


Hin las icine va ae ecco ee ee ee ee 


Through BLM’s efforts to involve Nuiqsut residents, community members have provided input and expressed 
environmental justice concerns related to the potential Project impacts (adverse and positive) on human health, 
subsistence, Nuigsut socioeconomics, caribou, general wildlife, and pollutants to air quality and water quality. 
Key points made by comment type are summarized in Table 3.17.1. 
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Table 3.17.1. Key Points Made by Nuiqsut Residents (minori Comments* 


Comment Summary of Comments 

Category 

Subsistence Evaluate positive effects of new roads for subsistence hunting and for people without off-road-capable 
vehicles or snowmobiles. 

Evaluate adverse effects of air and ground traffic, blasting and mining activities, and Project infrastructure on 
caribou migration patterns and other species of wildlife, and the resulting impacts to subsistence hunting, 
fishing, or whaling, especially for the Nuiqsut community. 

Provide mitigation for adverse impacts to Nuiqsut subsistence hunting. 

Evaluate both adverse and positive impacts of the access road on caribou, air and water quality, and 
increased subsistence access. 

Do not allow the gravel mine to be reclaimed and used as a human-made lake with artificially introduced 
fish for subsistence use. 

Give attention to important subsistence areas such as Fish Creek, Judy Creek, and Harrison Bay. 

Nuiqsut Evaluate potential adverse socioeconomic or environmental justice impacts to the village of Nuiqsut ane | 

Socioeconomics | resulting from health impacts and the cost of medical treatment, subsistence impacts and the cost of food 
subsidies, and the increased use of public resources, including health clinics and emergency response 
resources as well as evaluating whether Project-created jobs could specifically positively affect Nuiqsut. 

Some comments stated that BLM should re-evaluate NPR-A royalty distributions and whether royalties are 
being distributed in a fair and equitable manner, where the number of royalty shares are commensurate 
with the severity of impacts felt by the community. 

The Native Village of Nuigsut requests that any analysis of potential impacts to tribal communities and 
resources be performed in accordance with their Project and Land Management Evaluation Rubric as well 

pes Section VIII of the Alaska National Interest Lands Conservation Act. 

Caribou and Evaluate impacts to caribou and wildlife migration patterns, flora, fauna, fish, aquatic and wildlife habitats, 

General Wildlife | and fragmentation on wildlife. 

Identify existing protections for flora and fauna in the IAP including special areas protected under the IAP 
and set aside for their importance to caribou (Teshekpuk Lake and Colville River Special Areas); tundra 
habitats and species from thermokarst development; caribou migration patterns or avoidance effects from 
module delivery, aboveground or elevated pipelines, ice roads, winter activities; shorebirds and waterfowl 
from habitat loss and aircraft flushing; bird species of concern from habitat loss and roads; whales, seals, 
and other aquatic species from the gravel island in Harrison Bay; and fish species from road crossings and 
gravel mining. 

Evaluate impacts of gravel island and vessel traffic on nearshore and aquatic habitats, fish passage, whales 
and marine mammal movement, polar bear movement, and bird migration. 

Evaluate an alternative that minimizes impacts to caribou including noise and abrupt sounds during calving 
season. 

Human Health — | Evaluate impacts on human health due to air and water pollution, stress, limited access to medical resources, 
or changes in traditional way of life and diet. 

Evaluate health concerns: respiratory and cardiovascular diseases, cancer, genetic mutations and endocrine 
disruption, bioaccumulation of toxins in animals and food, general exposure to toxins in air and drinking 
water, and reduced access to traditional food sources or inadequate food supply. 

Consider partnering with local, state, tribal, and federal health officials to determine if an HIA is required. 
If needed, use a qualified third party to prepare the HIA. 

Emergency preparedness and response during an unanticipated critical event such as the gas leak that 
occurred at Alpine in March 2022. 

Provide whistle blower protection to CPAI employees or their contractors who report violations of company 


pulation) in Scoping 


Violation 
Reporting 


policy, regulatory requirements, or state and local laws. 
Solid Waste Provide a plan for and manage debris cleanup. _ | 


Air Quality Sources and impacts from Project emissions (fine particulate matter, diesel exhaust, anthrax released from 

thawing permafrost, benzene, hydrogen sulfide, ozone, smoke, and volatile organic compounds). 
Perform air quality modeling to support the analysis and identify potential mitigation and control measures. _| 
Water Quality __ | Identify existing aquatic habitats and water resources in the area and evaluate water quality impacts, 
including new water pollutants, compliance with water quality standards, downstream impacts, water use 
during construction or operation, groundwater injections, erosion and sedimentation, wastewater 


discharges, mercury and anthrax released from thawing permafrost, and xylene and benzene. 
| Teshekpuk Lake | Evaluate impacts to wetlands, caribou, other wildlife species and habitats within the TLSA and resulting 5 
Special Area subsistence impacts to North Slope communities. 
Describe protections for the TLSA and how the project complies with applicable use or development 
restrictions. 
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Note: BLM (Bureau of Land Management); CPAI (ConocoPhillips Alaska, Inc.); HIA (health impact assessment); IAP (Integrated Activity Plan); NPR-A 
(National Petroleum Reserve in Alaska); TLSA (Teshekpuk Lake Special Area). 


3.17.2.2 Engagement with Alaska Native Entities for the Supplemental Environmental Impact 
Statement* 


a a 


BLM Instruction Memorandum 2022-059, Environmental Justice Implementation, directs BLM to “.. .proactively | 


4 


_ provide opportunities for meaningful involvement of minority populations, low-income populations, and Tribes in 


_ BLM decision making processes that affect their lives, livelihoods, and health. This commitment is in addition to 
_ the BLM’s responsibilities to consult with federally recognized Tribes and Alaska Native Corporations, as 

_ outlined in Department and BLM policies.” During development of the Supplemental EIS, BLM engaged with 

_ multiple Alaska Native entities on the North Slope to seek input on the Project and how it may impact 

_ environmental justice populations. These consultations provided community members the opportunity to engage 
_ with BLM to provide their comments on the Project and offer suggestions on how Project impacts may be 

_ avoided or minimized, or potential mitigation measures that may reduce Project impacts for Alaska Native 


Table 3.17.2. Summary of BLM’s Alaska Native Consultation Meetings for the Willow Supplemental 
Environmental Impact Statement* 


Meeting Date | Organization _ | Topic(s) 

10/04/2021 ASRC BLM provided an overview of the District Court’s remand decision, BLM’s intent to 
develop a Supplemental EIS, and an overview of what a new alternative(s) would 
attempt to address. 

10/05/2021 [Cooperating agency |BLM provided an overview of the District Court’s remand decision, BLM’s intent to 
develop a Supplemental EIS, and an overview of what a new alternative(s) would 
attempt to address. BLM took comments on what a new alternative might include 
___|and potential mitigation measures, as well as concerns about impacts to resources. 
|10/06/2021 Kuukpik BLM provided an overview of the District Court’s remand decision, BLM’s intent to 
develop a Supplemental EIS, and an overview of what a new alternative(s) would 
attempt to address. Kuukpik provided suggestions on potential new alternative(s) and 
Project modifications to reduce potential impacts. 


10/22/2021 Cooperating ipencict Alternatives development workshop with cooperating agencies to develop a new 
alternative(s) and discuss new potential mitigation measures. 
10/29/2022 Trilateral BLM provided an overview of the Willow Project to the Nuiqsut trilateral entity 


(City of Nuigsut, NVN, and Kuukpik), explained the Supplemental EIS process, and 
offered further consultation on potential impacts and mitigation measures. 


11/2021 North Slope BLM provided an update on the Willow Project to all members of the North Slope 
Subsistence RAC RAC, including an offer to consult one-on-one with any RAC member who wished 
to provide input. Comments given on the Willow Project were recorded and 
incorporated into the analysis. | 
11/08/2021 NVN and the City of | Alternatives development workshop with NVN and the City of Nuiqsut. 


Nuigsut Nee 

11/22/2021 [Cooperating agencies | Alternatives development (infrastructure siting workshop) with cooperating agencies. 

Pa Workshop covered multiple alternative concepts for siting infrastructure. 

12/03/2021 Cooperating agencies |The range of alternatives and potential new mitigation measures development with 

cooperating agencies. 

12/14/2021 NPR-A Working BLM provided an update on the Willow Project and offered one-on-one consultation 

Group with any Working Group Member who wished to provide input. Comments given at 

the meeting on the Willow Project were recorded and incorporated into the analysis. 

01/25/2022 NPR-A Working BLM provided an update on the Willow Project and offered one-on-one consultation | 

Group with any Working Group Member who wished to provide input. Comments given at 
_|the meeting on the Willow Project were recorded and incorporated into the analysis. 
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Meeting Date | Organization Topic(s) 

01/26/2022 Kuukpik Project status and Supplemental EIS discussion with Kuukpik. The BLM Arctic 
District Office provided an update on other North Slope activity. BLM provided an 
update on the NPR-A Integrated Activity Plan re-evaluation and comments on the 
newly developed Alternative E. 
02/24/2022 NVN and the City of |Proposed mitigation measures development for the Supplemental EIS with NVN and 


Nuiqsut the City of Nuiqsut. 


03/2022 North Slope BLM provided an update on the Willow Project to all members of the North Slope a 
Subsistence RAC Subsistence RAC, including an offer to consult one-on-one with any RAC member 
who wished to provide input. Comments given at the meeting on the Willow Project 
|were recorded and incorporated into the analysis. 

03/17/2022 Cooperating agencies |BLM provided cooperating agencies an overview of the Supplemental EIS’s 
approach and analysis findings for Section 3.8, Water Resources, and Section 3.9, 
Wetlands and Vegetation. 
03/23/2022 Cooperating agencies |BLM provided cooperating agencies an overview of the Supplemental EIS’s 

is approach and analysis findings for Section 3.12, Terrestrial Mammals, and Section 


ce 3.16, Subsistence and Sociocultural Systems. 

03/24/2022 NPR-A Working “IBLM provided an update on the Willow Project and offered one-on-one consultation 
Group with any Working Group member who wished to provide input. Comments given at 

| the meeting on the Willow Project were recorded and incorporated into the analysis. 

03/29/2022 ~ [Cooperating agencies |BLM provided cooperating agencies an overview of the Supplemental EIS’s 

approach and analysis findings for Section 3.2, Climate Change, and Section 3.3, Air 


|Quality. 
03/30/2022 City of Nuiqsut BLM took verbal comments on the Preliminary Draft Supplemental EIS from the | 
city of Nuiqsut. 
[04/20/2022 NPR-A Working BLM provided an update on the Willow Project and offered one-on-one consultation 
Group with any Working Group member who wished to provide input. Comments given at 


the meeting on the Willow Project were recorded and incorporated into the analysis. 
05/17/2022 NPR-A Working BLM provided an update on the Willow Project and offered one-on-one consultation 


Group with any Working Group member who wished to provide input. Comments given at 
the meeting on the Willow Project were recorded and incorporated into the analysis. 

06/14/2022 Kuukpik Project and Supplemental EIS status. 
07/27-28/2022 |NPR-A Working BLM provided an update on the Willow Project and offered one-on-one consultation 
Group with any Working Group member who wished to provide input. Comments given at 
the meeting on the Willow Project were recorded and incorporated into the analysis. 
[08 16/2022 Trilateral The BLM Director held a meeting with the Nuiqsut trilateral entity (City of Nuiqsut, 


NVN, and Kuukpik) to discuss the Willow Project and hear community concerns 
Bl ieiatea to the proposed development. 

08/16/2022 Nuiqsut residents BLM conducted an in-person presentation and meeting in Nuiqsut to discuss and aa 
take comments on the Willow MDP Draft Supplemental EIS. 

08/22/2022 Utqiagvik residents |BLM conducted an in-person presentation and meeting in Nuigsut to discuss and 
take comments on the Willow MDP Draft Supplemental EIS. 


08/22/2022 NSB BLM provided an overview on the Project and the Supplemental EIS status and 
piesa questions from the NSB. | 
08/23/2022 Government-to- In-person consultation with ICAS in Utgiagvik where BLM provided an update on 
Government (ICAS) |the Willow Project and Supplemental EIS status, and received an update from ICAS 
on initiatives they are working on that they would like BLM to support. a3) 
09/01/2022 ASRC Project and Supplemental EIS status and suggested potential mitigation measures. 
10/2022 North Slope BLM provided an update on the Willow Project to all members of the North Slope 
Subsistence RAC Subsistence RAC, including an offer to consult one-on-one with any RAC member 
who wished to provide input. Comments given at the meeting on the Willow Project 
were recorded and incorporated into the analysis. 
11/04/2022 Kuukpik BLM conducted a virtual consultation with Kuukpik to discuss the Willow Project, sis! 
Consultation Kuukpik’s comments on the Draft Supplemental EIS and potential mitigation 
measures. 


Note: ASRC (Arctic Slope Regional Corporation); BLM (Bureau of Land Management); EIS (environmental impact statement); Kuukpik | 
| (Kuukpik Corporation); ICAS (Inupiat Community of the Arctic Slope); MDP (Master Development Plan); NPR-A (National Petroleum 
: Reserve in Alaska); NSB (North Slope Borough); NVN (Native Village of Nuiqsut); RAC (Resource Advisory Council). 
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_ Information presented during public meetings, consultations, cooperating agency meetings, government-to- 

| government consultations, and other stakeholder meetings was used to develop the range of alternatives and 

| identify potential impacts to environmental Justice populations. This information was incorporated into the 

_ resource analyses for subsistence and sociocultural systems, terrestrial mammals, public health, economics, and 
_ environmental justice. Commenters also suggested mitigation measures that could reduce Project impacts. 

_ Potential mitigation measures that were developed in response to community concerns are summarized in Table 
Be MIE SS. 


Table 3.17.3. Mitigation Measures Proposed by the Public and Cooperating Agencies for the Willow 
Supplemental Environmental Impact Statement to Reduce Impacts to Environmental Justice 


Populations* 


[Objective 


Requirement/Standard af) 


Provide time between development projects 
to observe impacts and changes to baseline 
conditions. Observations from developed 
projects may result in additional NEPA 
review and analysis, changes to proposed 
projects (including phases), and/or new 
mitigation measures. 


Proposed projects that would have a gravel footprint exceeding 300 acres 
would be limited to developing no more than 65% of the proposed project 
before instituting a minimum 2-year pause to observe project impacts (e.g., 
permafrost, hydrology, caribou, subsistence). The authorized officer will be 
responsible for determining the need for permit review based on the monitored 
findings. 


Provide time before the construction of 
Project drill site BTS is authorized to 
observe overall project impacts and changes 
to environmental baseline conditions. 


Drill site BTS and the gravel roadway to BTS will not be authorized for 


construction for three years after the construction of the Project's other three 
drill sites are complete. 


| 


Provide Nuiqsut with a guaranteed 
minimum proportion of the NPR-A Impact 
Mitigation Fund as the Nuiqsut is the 
community most directly impacted by oil 
and gas development. 


The NPR-A Impact Mitigation Fund will direct a minimum of 15% of the 
grant funding to the City of Nuiqsut. This direct funding would not prevent 
Nuigsut from applying for grants from the NPR-A Impact Mitigation Fund. 


Provide additional resources to Nuigsut to 
support search and rescue efforts. With 
expanded oil and gas development, many 
Nuiqsut residents travel further from the 
village to pursue subsistence opportunities. 
This expanded range strains the current 
search and rescue program in the 
community. _ 


CPAI will provide Nuiqsut $250,000 for search and rescue equipment and 
operations with the start of Project construction (i.e., gravel placement). CPAI 
will provide a second $250,000 payment to Nuiqsut for additional search and 
rescue equipment following commissioning of the Willow processing facility. 


Reduce the amount of equipment traveling 
on Project roads at specific times to reduce 
impacts to caribou and subsistence users. 


ie 


Install caribou monitoring stations that use real time caribou GPS telemetry 
data (i.e., caribou collars) and manage road use for successful caribou passage. 
CPAI and BLM will consult with the NSB wildlife department and ADF&G 
caribou experts to identify the minimum percentage of the Teshekpuk Caribou 
Herd that should have active GPS telemetry collars and the caribou density 


and distance from Project roads that will initiate traffic restrictions. “a 


Reduce impacts to calving caribou 
(approximately May 20 through June 20). 


Outdoor construction activity (e.g., gravel working, building fabrication) will 
be halted during caribou calving season when calving caribou are within 1.0 
mile of the activity. Drilling and operations activity will be minimized at drill 
site pads during caribou calving season to the extent that is safely practicable; 
new activities (e.g., initiating drilling for a new well, hydraulic fracturing) will 
not be initiated at drill sites during this time. 


Collect air quality monitoring data in the 
immediate area of development, between 
Nuiqsut and the Willow Project, to confirm 
the Project is operating at anticipated 
emissions levels (i.e., as modeled) and 
provide a record of regulatory emissions 
violations. 


Install air quality monitoring stations at a predominantly down-wind location | 
on a gravel pad used to directly support drilling or operations (e.g., drill site 
pad, processing facility pad). One air monitoring station will be required for 
every five drill site pads or single processing facility, per development project. 
This data will be collected and be made publicly available in real time through 
the North Slope Science Initiative website. 
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Obj ective Requirement/Standard 


Limit overall activity or minimize air traffic |ROP F-1 requires the use of an Aircraft Use Plan. The plan will include the 


at specific times to reduce impacts to 
caribou. 


following: 

e Minimize Q400 traffic between Alpine and Willow during calving (May 
20 to June 20) to reduce impacts to caribou. Q400 traffic between Willow 
and Kuparuk or Deadhorse is necessary and would be allowed. 

e Plans to minimize the disturbance to calving caribou (e.g., description of 
areas avoided, how flight numbers were minimized, and that low altitude 
flights were avoided or limited). _ 


Maintain subsistence ramp access, including 
pullout surface area, free of obstructions, 
including equipment and material storage. 


Materials and equipment shall not be staged on gravel road pullouts or in such 
a way as to block subsistence ramps or the roadway view for subsistence ramp 
users. Safe access to subsistence ramps will be maintained. Operators will 
incorporate staff training on the importance of maintaining clear and safe 
areas around pullouts and subsistence ramps into their orientation and safety 
programs. Operators will install signs at roadway pullouts stating, “Equipment 
and Materials Shall Not be Staged Here”. aA 


‘Dispose all Project waste properly and ina 
timely manner. 


Waste management plans shall specify the intervals for total site cleanup at 
areas of activity. Cleanup intervals will not exceed 72 hours during periods of 


activity, including on Project pads. 


ee health baseline data for a 
Community Health Study what will inform 
evaluation of potential health effects 
associated with oil and gas developments. 


el 


Fund the collection of baseline health information on Nuiqsut residents and a 
Community Health Study that studies contaminant levels in local subsistence 
resources. The study shall include a section on potential trends that may have 
occurred in local health during the Covid-19 activity slowdown in 2020. 


Reduce the concentration and/or intensity of 
flaring near Nuiqsut. 


CPAI will prepare a coordination plan between the Kuparuk, Alpine, and 
Willow developments to minimize the use flaring across all three 
developments and to reduce the incidences of multiple facilities flaring 
simultaneously. When simultaneous flaring must occur, the length of flaring 
overlap shall be minimized to the greatest extent possible. 


Improve local understanding and knowledge 
of traditional and scientific principles related 
to the oil and gas industry for school age 
children in Nuiqsut. 


Fund traditional and western scientific education programs in Nuiqsut schools | 
to help inform and improve the community's understanding of the oil and gas 
industry development and its associated impacts. 


Utilize local knowledge by including 
community members (e.g., elders, tribal 
council members, hunters, NSB wildlife 
experts) when conducting studies and 


Project planning. 


Include local advisors (e.g., elders, tribal council members, hunters, NSB 
wildlife experts) as team members when conducting studies, identifying 
historic sites, and completing Project planning. 


Provide the community with informati 
the health of local subsistence resources. 


on on |Fund an NSB wildlife biologist position stationed in Nuiqsut to help the 


community and NSB monitor wildlife health and provide the community 
information on the safety of consuming subsistence resources. 


Improve the design and deployment of 
subsistence access ramps so they are safe 
and effective for community members. 


Develop an adaptive management plan for subsistence access ramps that 
considers community input for improvements to subsistence ramp design and 
to address modifications of existing subsistence ramps. New subsistence 
ramps will be placed at a minimum of | ramp for every 3.0 miles of new 
gravel road. 


CPAI will meet with the community of Nuiqsut to establish subsistence ramp 
design parameters to ensure the designs are adequate for users. Design 
parameters will include a minimum length “landing ramp” at the top that is 
level and long enough to accommodate snow machines pulling sleds without 
sleds having to enter the associated pullout or adjacent road. The design 
parameters will set a maximum grade of the ramps. 


The subsistence ramp pullouts will be signed that materials and equipment are 
not to be stored at pullouts. Warning signs will be placed on the adjacent 
roadway approaching the subsistence ramp/pullout to warn drivers of the 
potential for vehicles (e.g., snowmachines, all-terrain vehicles) crossing the 
road. 


Subsistence ramp locations will be made available to local search and rescue 
[groups (e.g., Nuigsut, NSB) as GPS coordinates and on published maps. 


het 
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[Obj ective 


Requirement/Standard 


Support the local community's needs for 
avel infrastructure maintenance. 


—| 


Provide Nuiqsut gravel to support road maintenance, specifically the 
subsistence access road. 


Lf 
roses, additional air pollutant data in 
Nuiqsut and make the data available to the 
public. 


Ex; 


xpand the air monitoring capabilities in Nuiqsut to include monitoring for 
hazardous air pollutants, volatile organic compounds, and polycyclic aromatic 
hydrocarbons. The measured concentrations will be made available in near 
real time for the community and the public at large. _ 


Reduce caribou deflection. 


Aboveground pipelines shall have a nonreflective finish. 


Test local subsistence resources for 
contamination. 


[ees 


Provide periodic testing of consumable subsistence resources for 
contamination. Testing frequency and the number of samples tested per testing 
interval will be determined in consultation with the community of Nuigsut. 


Provide independent oversight and 
management to the air quality monitoring 
station in Nuiqsut. 


~ {CPAT shall fund the Nuiqsut air quality monitoring station. A third-party 


contractor will be identified to operate and maintain the station. The third- 
party contractor will develop a training program open to Nuigsut residents for 
operating and maintaining the monitoring station, with appropriate technical 
oversight completed by the contractor. 


Provide local subsistence oversight of all 
field activity being conducted in support of 
the Project. 


A subsistence representative shall be present whenever field activity is 
occurring, including having representatives scheduled to cover day and night 
work shifts. Subsistence representatives are to be included in all field 
activities conducted in support of the Project. 


| Actively monitor for pollution indicators in 
the environment for the duration of the 
Project and modify Project activities as 
needed to address found contamination. 


Develop an ongoing contamination study program (e.g., snow sampling, fish 
sampling) and adaptive management plan to address found contamination. 
Any contamination found in excess of State or EPA levels will be reported to 
ADEC within 72 hours of being determined. 


Monitor for and minimize impacts from 
hydraulic fracturing or underground 
injection control disposal well operation. 


Monitor water quality, permafrost, and vegetation near sites where hydraulic 

fracturing or deep well injection (i.e., underground injection control wells) are 

occurring for potential contamination or unanticipated impacts. Develop an 

adaptive management plan that outlines how impacts would be analyzed and 
otentially addressed. 


Provide the Nuiqsut community with a lev 
of control and oversight on baseline studies 
to Nuigsut. 


fe 


el |The community of Nuiqsut shall be involved in the development of studies in 


the Project area, from study design to implementation. CPAI shall present 
planned studies (e.g., study requirements, methodology, timing) to the 
community and incorporate feedback as practicable. CPAI will provide 
regular updates to the community about ongoing studies and study planning. _| 


New bridges will not interfere with 
subsistence activity. 


CPAI shall consult with Nuigsut on the design of proposed Project bridges to 
ensure they provide adequate clearances and safe passage for boaters traveling 
along waterways. 


Protect oilfield workers from retaliation for 
reporting on-the-job issues. 


CPAI shall include topics on how to report violations to company policy, cel 
regulatory requirements, or state and local laws and whistleblower protections 
for CPAI employees or their contractors who report such violations. 


Provide adequate agency (State of Alaska 
and the NSB) oversight of Project 
construction and operations to ensure permit 
compliance. 


BLM shall coordinate with the State of Alaska and the NSB to provide an 
adequate number of inspectors on site during construction and operations of 
the Project to ensure the project is in compliance with its permits. CPAI shall 
| provide site access and accommodations to the required inspection staff. 


Determine potential impacts mine site 
blasting has on fish returns and caribou 
migration. 


Develop and conduct a study to monitor for and determine potential impacts 
that may occur to fish returns and caribou migration from mine site blasting. 


Nuiqsut residents must rely on imported 
foods to a greater extent when subsistence 
resources are negatively impacted by oil and 
gas development. Protect imported food 
supplies during transit through Utqiagvik 
and Deadhorse to Nuiqsut. 


Imported foods are frequently stored improperly and are damaged or ruined 
prior to arrival in Nuiqsut. CPAI shall pay to construct food storage facilities 
at airports in Deadhorse and Utqiagvik to protect perishable goods from 
precipitation, freezing, spoiling, and wildlife. 


Provide laboratory testing in Nuigsut for 
standard testing protocols to avoid having to 
send samples for testing to Utqiagvik, 
Fairbanks, or Anchorage. | 


Construct and operate an environmental testing laboratory in Nuiqsut. 
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Objective 

Reduce the impacts to subsistence users 
resulting from increased travel requirements 
for subsistence users. 


———— 


Requirement/Standard 
Provide household level vouchers for fuel (not fixed dollar value) to support 
subsistence activities on a quarter-annual basis. 


Provide a funding source to support Nuigsut 
ene needs. 


Provide funding to support the Nuiqsut healthcare clinic so that treatment 
options available in the clinic can address the most frequent concerns (e.g., 
asthma). 


Provide a funding source for a professional 
third-party contractor to design and 
administer a human health study. 


Provide funding to the City of Nuiqsut to contract with a third-party 
professional organization or consultant to develop and administer a human 
health study. The study shall consider unique aspects to life on the North 
Slope, including the consumption of subsistence food sources. 


Provide BLM with ready access to CPAI’s 
North Slope roads (e.g., Kuparuk, Alpine, 
Greater Mooses Tooth, Willow). 


project in and near Nuiqsut through the life 
of the Willow Project to provide better 
understanding of the effects of North Slope 
oil and gas development on caribou. 


jeopardized by road conditions or activity. 
Continue the long-term caribou monitoring |Continue to fund the long-term caribou monitoring project in and near Nuiqsut 


Develop a road use agreement between CPAI and BLM that provides BLM 
unfettered access of project gravel and ice roads, except when safety may be 


through the life of the Willow Project. 


Support the development of a cultural center 
in Nuigsut. 


=| 


Provide funding to help design and develop a cultural center in Nuiqsut for the 


community’s use. 


Provide funding for a caribou movement 
study in the Alpine and Greater Mooses 
Tooth project areas. 


Provide a funding mechanism to support ongoing Teshekpuk Caribou Herd 
studies in the Alpine and Greater Mooses Tooth project areas with a focus on 
how caribou respond to roads and vehicle traffic. 


Improve and protect food security by 
providing alternative methods for fresh food 
production. 


Provide gravel and building materials for construction of a public greenhouse 
suitable for Arctic conditions, to protect food security and allow communities 
to better adapt to the future climate through the establishment of local fresh 

food production. 


Provide access to gravel resources for local 
community infrastructure projects. 


Permittee shall stockpile excess gravel from open cells at the Tinmiaqsiugvik 
mine site for use in community infrastructure projects. The permittee would 
operate the mine site on behalf of the community, and the community shall be 
responsible for obtaining a mineral materials sales contract from BLM. 


Improve access for subsistence users and 
reduce the need for snow road construction. 


Provide the State of Alaska’s Community Winter Access Trail access to 
Willow gravel and ice road infrastructure for use to reduce the reliance on 
constructing snow roads through the Willow Project area. 


Reduce helicopter and fixed-wing aircraft 
flight impacts to wildlife and subsistence 
users. 


Use unmanned aerial vehicles (i.e., drones) to conduct inspections and surveys 
to the greatest extent practicable to reduce impacts to wildlife and subsistence 
users. 


Increase food security by providing adaptive 
measures for food storage 


L 


Permittee shall work with the local community to improve food storage 
capacity and durability. This could include providing gravel and insulation to 
"harden" existing cellars, providing transportation of chest freezers to the 
North Slope, etc. 


Facilitate clean-up of historic contamination. 


Permittee shall work with the BLM to facilitate access to contaminated sites Bi 


using temporary and permanent Willow Project infrastructure to promote 
clean-up efforts. 


Provide North Slope residents access to 
Colville River ice road crossings. 


Permittee shall allow reasonable access to North Slope residents to use ice 
roads built for the Willow Project, including the annual Colville River ice 
bridge. 


Provided targeted employment opportunities 
for NSB residents, particularly Nuiqsut 
residents. 


Provide job training, hiring events, and outreach to local residents in the NSB. | 
These employment outreach efforts will include training for upcoming Project 
positions, as well as engagement with locally owned support service 
companies to provide an overview of the types of Project support that will be 
required. Employment outreach in Nuigsut will be held at least once per year. 


Provide economic development 
opportunities in the community of Nuigsut. 


Permittee shall materially support economic development workshops focused 
on identifying and developing small business ideas that are not dependent on 
the extraction industry. Workshops will provide information about how to 
apply for small business grants, how to craft a business plan, etc. 


Chapter 3.17 Environmental Justice 


Pages53 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 
aa 


Objective Requirement/Standard 

Reduce impacts from blasting at the Willow |CPAI will evaluate the use of a surface miner at the Tinmiaqsiugvik mine site 
Tinmiagqsiugvik mine site. to develop the gravel resource. CPAI will use a surface miner at the Kuparuk 
Mine Site during the initial winter construction season and shall provide a 
report to BLM on the efficacy of this equipment in North Slope conditions no 
later than June following the initial construction season. The report shall 
describe how the equipment was used, any engineering or logistical challenges 
of using this equipment, and steps taken to adapt the surface miner for use in 
North Slope operations. If the surface miner is determined to be 
technologically feasible as an alternative to blasting, BLM will require its use 
at the Willow Tinmiaqsiugvik mine site to reduce the impacts of blasting. 
(Note: some blasting would still be required to remove overburden). _ 
Permanently protect the most important BLM will develop compensatory mitigation that provides durable, long-term | 
habitat areas for the maternal and migrating | protection for the Teshekpuk Caribou Herd to fully offset impacts of the 
caribou of the Teshekpuk Caribou Herd, Project on that Herd, to include protecting the surface area of Teshekpuk 
including Teshekpuk Lake, a buffer around | Lake, a buffer along all shores of the lake, and the LS K-10 Caribou 

the lake, and the migration corridors to the |Movement Corridors/K-16 Deferral Areas (under Alternative E in the 2020 
east and northwest. National Petroleum Reserve in Alaska Integrated Activity Plan Final 
Environmental Impact Statement) using existing statutory, management, or 
administrative authorities, with a focus on restricting future leasing or surface 
development in those areas. 


Note: ADEC (Alaska Department of Environmental Conservation); ADF&G (Alaska Department of Fish and Game); BLM (Bureau of 
| Land Management); BTS (drill site BTS); CPAI (ConocoPhillips Alaska, Inc.): GPS (global positioning system); NEPA (National 


3.17.3 Environmental Consequences 


Saceeensancneentneneccarcseccennesabasnssouowsecencesiebonsarcnencnecetatastecrvasccceususteccussecstensabesssecssseusucesicccecens ssescuoussueretcnssosusacaecaeeh 


3.17.3.1 Avoidance, Minimization, and Mitigation 


_3.17,3.1.1 Applicable Lease Stipulations and Required Operating Procedures* 
_ Table 3.17.4 summarizes the applicable NPR-A IAP LSs and ROPs that would apply to Project actions on BLM- 

_ managed lands and are intended to mitigate environmental justice impacts from development activity (BLM 

_ 2022b). The LSs and ROPs would help reduce disproportionately high and adverse impacts on the minority 

_ populations in Nuiqsut, the community closest to the Project that is most likely to be directly affected by social or 

_ environmental changes associated with Project development. In 2021, BLM was directed to reevaluate the 2020 

_ NPR-A IAP. The NPR-A IAP reevaluation resulted in the issuance of anew NPR-A IAP ROD that selected an 

_ alternative nearly identical to the 2013 NPR-A IAP ROD. Full text of the requirements is provided in BLM 


Table 3.17.4. Summary of Applicable Lease Stipulations and Required Operating Procedures Intended to 
Mitigate Impacts to Environmental Justice* 
LS or |Description or Objective Requirement/Standard 


ROP {Protect the health and safety of |Areas of operation shall be left clean of all debris. 
A-1 {oil and gas field workers and the 

general public by disposing of 

solid waste and garbage in 

accordance with applicable 

federal, State, and local law and 


regulations. 
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LS or 
ROP 


[ROP 


: 


Requirement/Standard 


Description or Objective 


Minimize impacts on the 
environment from non- 
hazardous and hazardous waste 
generation. Encourage 
continuous environmental 
improvement. Protect the health 
and safety of oil field workers 
and the general public. Avoid 
human-caused changes in 
predator populations. 


Lessees/permittees shall prepare and implement a comprehensive waste management | 
plan for all phases of exploration and development, including seismic activities. The 
plan shall be submitted to the AO for approval, as part of a plan of operations or other 
similar permit application. 


Waste generation shall be addressed in the following order of priority: 1) prevention 
and reduction, 2) recycling, 3) treatment, and 4) disposal. The plan shall consider the 
following requirements: 
a. The plan shall identify precautions that are to be taken to avoid attracting wildlife 
to food and garbage. 
Requirements prohibit the burial of garbage. Users shall have a written procedure 
to ensure that the handling and disposal of putrescible waste will be accomplished 
in a manner that prevents the attraction of wildlife. All putrescible waste shall be 
incinerated, backhauled, or composted in a manner approved by the AO. All solid 
waste, including incinerator ash, shall be disposed of in an approved waste-disposal 
facility. The burial of human waste is prohibited. 
c. BLM requires all pumpable solid, liquid, and sludge waste be disposed of by 
injection in accordance with EPA, DEC, and AOGCC regulations and procedures. 
. BLM prohibits wastewater discharges or disposal of domestic wastewater into 
bodies of water, including wetlands, unless authorized by a National Pollutant 
Discharge Elimination System or State permit. 


b. 


A-3 


ROP Wis pollution through 


effective hazardous-materials 
contingency planning. 


A hazardous materials emergency contingency plan shall be prepared before 
transportation, storage, or use of fuel or hazardous substances. The plan shall include 
a set of procedures to ensure prompt response, notification, and cleanup in the event 
of a hazardous substance spill or threat of a release. The plan shall include a list of 
resources available for response. In addition, contingency plans shall include 
requirements to: 

a. Provide refresher spill-response training to NSB and local community spill- 
response teams on a yearly basis. 

b. Plan and conduct a major spill-response drill annually. 

c. Develop spill prevention and response contingency plans and participate in the 
North Slope Subarea Contingency Plan [superseded by the Alaska Inland Area 
Contingency Plan] for Oil and Hazardous Substances Discharges/Releases for the 
NPR-A operating area. 


A-4 


ROP |Minimize the impact of 


contaminants on fish, wildlife, 
and the environment, including 
wetlands, marshes, and marine 
waters, as a result of fuel, crude 
oil, and other liquid chemical 
spills. Protect subsistence 
resources and subsistence 
activities. Protect public health 
and safety. 


g. All oil pans (i.e., “duck ponds”) shall be marked with the responsible party’s name. 


Before initiating any oil and gas or related activity or operation, develop a 
comprehensive spill prevention, control, and countermeasure plan per 40 CFR 112. 
The plan shall consider the following requirements: 

a. Sufficient oil-spill-cleanup materials shall be stored at all fueling points and 

vehicle-maintenance areas and shall be carried by crews on all overland moves. 

Fuel and other petroleum products and other liquid chemicals shall be stored in 

proper containers at approved locations. Fuel, petroleum products, and other liquid 

chemicals that in total exceed 1,320 gallons shall be stored within an impermeable 

lined and diked area or within approved alternate storage containers. Within 500 

feet of waterbodies, fuel containers are to be stored within appropriate 

containment. 

c. Liner material shall be compatible with the stored product and capable of 
remaining impermeable during typical weather extremes expected throughout the 
storage period. 

d. Permanent fueling stations shall be lined or have impermeable protection. 

e. All fuel containers shall be marked with the responsible party's name, product type, 
and year filled or purchased. 

f. Notice of any reportable spill (as required by 40 CFR 300.125 and 18 AAC 
75.300) shall be given to the authorized officer as soon as possible, but no later 
than 24 hours after occurrence. 


b. 
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LS or 
ROP 


Description or Objective 


]Requirement/Standard 


ROP 
A-5 


[Minimize the impact of 
contaminants from refueling 
operations on fish, wildlife, and 
the environment. 


Refueling of equipment within 500 feet of the active floodplain of any waterbody 
is prohibited. Fuel storage stations shall be located at least 500 feet from any 
waterbody with the exception of small caches (up to 210 gallons) for motorboats, 
float planes, ski planes, and small equipment (e.g., portable generators and water 
pumps) are permitted. The authorized officer may allow storage and operations at 
areas closer than the stated distances if properly designed to account for local 
hydrological conditions. : 


ROP 
Ad 


[Minimize the impacts to the 
environment of disposal of 
produced fluids recovered 
during the development phase 
on fish, wildlife, and the 
environment. 


Discharge of produced water in upland areas and marine waters is prohibited. 


ROP 
A-9 


Reduce air quality impacts. 


All operations (vehicles and equipment) that burn diesel fuels must use “ultra-low 
sulfur” diesel as defined by EPA. 


ROP 
A-10 


Prevent unnecessary or undue 
degradation of the lands and 
protect health. 


This measure includes the following elements: 

a. BLM may require a project proponent to provide a minimum of one year of 
baseline ambient air monitoring data for any pollutants of concern. If BLM 
determines baseline monitoring is required, this pre-analysis data must meet DEC 
and EPA air monitoring standards and cover the year prior to the submittal. 

- BLM may require monitoring for the life of the Project , depending on the potential 
air emissions’ magnitude, proximity to a federal Class I area, Class II area, or 
population center, proximity to a non-attainment or maintenance area, 
meteorological or geographic conditions, existing air quality conditions, existing 
area development, or issues identified during the project’s NEPA analysis. 

. For an application to develop a potential substantial air pollutant emission source, 
the proponent shall prepare an emissions inventory that includes quantified 
emissions of regulated air pollutants from all direct and indirect sources related to 
the proposed project. 

. For an application to develop a potential substantial air pollutant emission source, 
BLM may require the proponent to provide an emissions reduction plan. 

. For an application to develop a potential substantial air pollutant emission source, 
the AO may require air quality modeling analyzing the project’s direct, indirect or 
cumulative impacts to air quality. The modeling shall compare predicted impacts to 
all applicable local, State, and federal air quality standards and increments, as well 
as other scientifically defensible significance thresholds. 

- BLM may require air quality mitigation measures and strategies within its 
authority, in addition to regulatory requirements and proponent committed 
emission reduction measures. 

. Ifambient air monitoring indicates project-related emissions are causing or 
contributing to impacts that would cause undue degradation, exceedances of 
NAAQS, or fail to protect health, the AO may require changes to reduce 
emissions. 

. Publicly available reports on air quality baseline monitoring, emissions inventory, 
and modeling results shall be provided by the project proponent to the NSB and to 


ROP 
A-11 


do not create human health risks 
through the contamination of 
subsistence foods. 


Ensure that permitted activities [A lessee proposing a permanent development shall design and implement a 


local communities and tribes. ail 
monitoring study of contaminants in locally-used subsistence foods. The study 
shall examine subsistence foods for all contaminants that could be associated with 
the proposal. The study shall identify the level of contaminants in subsistence 
foods prior to the proposed development and monitor the level of these 
contaminants throughout the development’s operation and abandonment phases. If 
ongoing monitoring detects a measurable and persistent increase in a contaminant 
in subsistence foods, the lessee shall design and implement a study to determine 
how much, if any, of the increase in the contaminant in subsistence foods 
originates from the lessee's activities. If the study determines that a portion of the 
increase in contamination in subsistence foods is caused by the lessee's activities, 
the AO may require changes in the lessee’s processes to reduce or eliminate the 
contaminant’s emissions. 
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LS or |Description or Objective 


ROP 


Requirement/Standard 


ROP 
H-1 


4 


participation in planning an 
decision making to prevent 
unreasonable conflicts between 
subsistence uses and other 
activities. 


Provide opportunities for Lessee/permittee shall consult directly with affected communities using the following 
d 


guidelines: 

a. Before submitting an application to BLM, the applicant shall consult with directly 
affected subsistence communities, NSB, and the NPR-A Subsistence Advisory 
Panel to discuss the siting, timing, and methods of their proposed operations. The 
applicant shall make every reasonable effort, including such mechanisms as 
conflict avoidance agreements and mitigating measures, to ensure that proposed 
activities will not result in unreasonable interference with subsistence activities. 

b. The applicant shall submit documentation of consultation efforts as part of its 
operations plan. The applicant must allow time for BLM to conduct formal 
government-to-government consultation with Native Tribal governments if the 
proposed action requires it. 

c. A plan shall be developed that shows how the activity will be scheduled and 
located to prevent unreasonable conflicts with subsistence activities. The plan 
should address the following items: 

1. A detailed description of the activities to take place. 

2. A description of how the lessee/permittee will minimize and/or address 
potential impacts identified by the AO. 

3. A detailed description of the monitoring effort to take place, including 
process, procedures, personnel involved and points of contact both at the 
work site and in the local community. 

4. Communication elements to provide information on how the applicant will 
keep potentially affected individuals and communities up-to-date on the 
progress of the activities and locations of possible, short-term conflicts with 
subsistence activities. 

5. Procedures necessary to facilitate access by subsistence users to the 
permittees’ area of activity or facilities. 

d. During development, monitoring plans must be established for new permanent 
facilities to assess an appropriate range of potential effects on resources and 
subsistence. 

e. Permittees that propose barging facilities, equipment, supplies, or other materials to 
the NPR-A in support of activities in the NPR-A shall notify, confer, and 
coordinate with the Alaska Eskimo Whaling Commission, the appropriate local 
community whaling captains’ associations, and NSB to minimize impacts from 
barging on subsistence whaling activities. 

f. Barge operators requiring a BLM permit are required to demonstrate that barging 
activities will not have unmitigable adverse impacts on the availability of marine 
mammals to subsistence hunters. 

g. All vessels over 50 feet long engaged in operations requiring a BLM permit must 
have an Automatic Identification System transponder system on the vessel. 


H-3 


ROP 


Minimize impacts to sport 
hunting and trapping species 
and to subsistence harvest of 
those animals. 


Hunting and trapping by lessee's/permittee’s employees, agents, and contractors 
are prohibited when persons are on “work status.” Work status is defined as the 
period during which an individual is under the control and supervision of an 
employer. Work status is terminated when the individual’s shift ends and he/she 
returns to a public airport or community (e.g., Fairbanks, Utqiagvik, Nuiqsut, or 
Deadhorse). Use of lessee/permittee facilities, equipment, or transport for personal 
[access or aid in hunting and trapping is prohibited. 
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LS or |Description or Objective Requirement/Standard eT 
ROP 
[ROP [Minimize cultural and resource |All personnel shall be provided information concerning applicable stipulations, ROPs, 
I-1 conflicts. standards, and specific types of environmental, social, traditional, and cultural 


concerns that relate to the region. All personnel involved in permitted activities shall 

attend an orientation program at least once a year and the orientation program should: 

a. Provide sufficient detail to notify personnel of applicable stipulations and ROPs, as 
well as specific types of environmental, social, and traditional and cultural 
concerns that relate to the region. : 

b. Address the importance of not disturbing archaeological and biological resources 
and habitats, and provide guidance on how to avoid disturbance. 

c. Include guidance on the preparation, production, and distribution of information 
cards on endangered and/or threatened species. 

d. Be designed to increase sensitivity and understanding of local community values, 
customs, and lifestyles. 

e. Include information concerning avoidance of conflicts with subsistence, 
commercial fishing activities, and pertinent mitigation. 

f. Include information for aircraft personnel concerning subsistence activities and 
areas/seasons that are particularly sensitive to disturbance by low-flying aircraft. 

g. Provide that individual training is transferable from one facility to another except 
for elements of the training specific to a particular site. 

h. Include on-site records of all personnel who attend the program for so long as the 
site is active. 

i. Include a module discussing bear interaction plans to minimize conflicts between 
bears and humans. 

J. Provide a copy of 43 CFR 3163 regarding Non-Compliance Assessment and 
Penalties to on-site personnel. 

k. Include training designed to ensure strict compliance with local and corporate drug 
and alcohol policies. 

1. Includes training developed to train employees on how to prevent transmission of 

communicable diseases, including sexually transmitted diseases, to the local 

communities. 


a 


Source: BLM 2022. 

Note: AO (authorized officer); AOGCC (Alaska Oil and Gas Conservation Commission); BLM (Bureau of Land Management); DEC (Alaska Department of 
Environmental Conservation); EPA (U.S. Environmental Protection Agency); GIS (geographic information systems); LS (lease stipulation); NAAQS (National 
Ambient Air Quality Standards); NEPA (National Environmental Policy Act); NPR-A (National Petroleum Reserve in Alaska); NSB (North Slope Borough); 
ROP (required operating procedures). 


3.17.3.1.2 Proponent’s Design Measures to Avoid and Minimize Effects 


CPAI’s design features to avoid or minimize impacts are listed in Table I.1.2 in Appendix I.1, Avoidance, 
Minimization, and Mitigation. 


3.17.3.1.3 Measures Taken to Avoid or Minimize Disproportionate and Environmental Justice 
Impacts* 
Prior planning documents covering the Project area (BLM 2004a, 2008a, 2012c, 2013, 2014, 2020b, 2022b) have 


provided opportunities for public involvement for low-income and minority populations. BLM has carefully 
considered community views when developing and implementing mitigation strategies to reflect the needs and 
preferences of these populations, to the extent practicable. These planning documents have made some lands 
unavailable for oil and gas leasing, including a large portion of the ACP within the NPR-A used by Nuiqsut 
subsistence users. 
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Following Project scoping and during the start of Supplemental EIS development, BLM conducted a series of 
alternatives development and mitigation measure identification workshops with cooperating agencies, including 
the NVN and the City of Nuiqsut. Each agency provided expertise and assisted BLM in identifying alternatives 
and ways to avoid or minimize potential Project impacts, with a focus on minimizing impacts identified in 
scoping, such as impacts to caribou and other terrestrial wildlife as well as other subsistence impacts. 


As part of the EIS alternatives development process, potential alternatives were evaluated using screening criteria, 
which included consideration of whether the alternative reduced adverse impacts or resource conflicts. As a result, 
each alternative’s ability to do the following was considered: 

e Reduce the overall Project footprint (i.e., direct impacts from facilities) 

e Reduce potential human health impacts (especially those relating to air quality and subsistence) 

e Reduce impacts to wildlife, subsistence resources (especially caribou), and subsistence use areas 

e Reduce risks related to spills or other accidental releases 

e Reduce effects to water resources and floodplains, including marine habitat 
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For more detailed information on alternatives development and avoidance and minimization of impacts, see 
Chapter 2.0, Alternatives, and Appendix D.1, Alternatives Development. The Proponent’s design features to avoid 
and minimize impacts are detailed in Appendix I.1. The Project would increase the amount of funds available to 
Nuigqsut through the NPR-A Impact Grant Program (described in Section 5.3.1, State of Alaska National 
Petroleum Reserve in Alaska Impact Grant Program). CPAI provides the City of Nuiqsut access to a grant writer 
to assist with grant proposals, which could increase the local understanding that mitigation funds are available and 
decrease some concerns over the impacts of the Project. CPAI also provides funding for accounting support, 
which is critical to successfully managing grant money. 


3.17.3.1.4 Resource Specialists Additional Suggested Avoidance, Minimization, and Mitigation 


Project impacts, particularly on subsistence harvester access or subsistence resource availability, may be highly 
adverse and would be disproportionately borne by the Nuiqsut population. To address community 
concerns and further reduce disproportionate impacts, the following additional mitigation measures are 
recommended: 
e Continue to use the KSOP to maintain meaningful engagement in the Project and identify continuing 
concerns and specific Project impacts 
e Attend government-to-government meetings between NVN and BLM, as requested by NVN or BLM, to 
discuss issues and resolution strategies through construction and operations 


3.17.3.1.5 Public and Cooperating Agency Suggested Mitigation Measures* 
Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 


Supplemental EIS are listed in Tables 1.4.1 and 1.5.1, in Appendix 1.1, Avoidance, Minimization, and Mitigation. 
Additional public and cooperating agency suggested mitigation measures that may reduce impacts to 
environmental justice communities are provided in Table 3.17.3 (Section 3.17.2.2, Engagement with Alaska 
Native Entities for the Supplemental Environmental Impact Statement). 


3.17.3.2 Alternative A: No Action 

Under Alternative A, the Project would not be constructed. There would be no environmental justice effects in 
Nuigsut, resulting from the proposed project’s development and production activities, and the effects would be the 
same as those described in Section 3.17.1, Affected Environment. 
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3.17.3.3 Alternative B: Proponent’s Project 


3.17.3.3.1 Subsistence and Sociocultural Systems* 


Project impacts on subsistence are discussed in Section 3.16, Subsistence and Sociocultural Systems. These 
effects would predominately be experienced by Nuiqsut residents, as they are the primary subsistence users of the 
affected areas. 


The most substantial Project effects are related to subsistence harvest impacts. Subsistence harvests are part of the 
social, cultural, and economic fabric of Nuiqsut. Adverse effects to subsistence harvests affect social standing in 
the community, transmission of cultural traditions between generations, and food security for individual 
households and the community as a whole. Due to the integral role of subsistence, the environmental justice 
analysis focuses on it. 


Harvester access would be adversely affected by the construction of roads through areas used for harvesting wolf, 
wolverine, caribou, and goose. As noted in Section 3.16, at least one-third of harvesters that use the Project area 
are likely to avoid the affected area during at least 1 year during construction. During operations, harvester access 
would be adversely affected by roads through areas used for harvesting. Some Nuiqsut caribou hunters use trucks 
to access subsistence harvest areas and may use roads constructed under this alternative. This could increase 
competition along the road and deflect caribou from the community’s traditional harvest area, reducing success 
for those continuing to use traditional areas. Some subsistence harvesters also avoid developed areas due to 
concerns about security protocols and an assumed lack of resources around these areas. 


Decreased harvester access or subsistence resource availability resulting from the Project would adversely affect 
sociocultural systems due to the importance of subsistence in Ifupiaq cultural identity, social organization, social 
cohesion, transmission of cultural values, and community and individual well-being. Decreases in harvester 
access or subsistence resource availability would reduce opportunities for engaging in subsistence activities 
potentially increasing social problems associated with drugs and alcohol (SRB&A 2009). The poorest residents 
would bear disproportionate effects. 


Construction and operations activities, equipment, and infrastructure have the potential to affect resource 
availability by displacing and diverting subsistence resources. Construction would occur over approximately 8 to 
10 years (varies by alternative) and would include gravel mining and placement, culvert placement, and the 
construction of bridges, pipelines, and on-pad facilities. Higher levels of noise, traffic, and human activity could 
deflect subsistence resources from the direct effects analysis area or cause skittish behavior, making them more 
difficult to harvest. Resource availability could decrease due to loss or alteration of habitat for birds, fish, caribou 
and other terrestrial mammals; disturbance or displacement of animals; or direct injury or mortality. However, the 
decrease would not have population-level effects on subsistence resources harvested within or downstream from 
the Project area. Caribou and bird availability may be reduced in harvest areas near the Project and furbearer 
availability may decline near the gravel mine site, while overall fish and waterfowl availability in high-use harvest 
areas would not be affected. 


The effects on subsistence and sociocultural systems may be highly adverse and disproportionately borne by the 
Nuigsut population. 


3.17.3.3.2 Economics* 

Project impacts on the economy are discussed in detail in Section 3.15, Economics. Construction would result in 
increased employment locally, regionally, and statewide. Direct construction employment from the Project would 
have an annual average anywhere from 65 to 1,073 jobs per year for 7 years of full construction (Year 1 through 
Year 8) and average 26 and 65 jobs for the first and last year of construction (Year 0 and Year 9), respectively. 
Peak construction employment is anticipated to occur in Year 3 with a seasonal peak of 1,650 jobs and an annual 
average peak of 1,073 jobs. A small portion of these construction jobs are likely to be filled by NSB residents, 
including some Nuigsut residents. Local residents may also be employed by local industry support companies 
contracted to provide goods and services during construction. During the operations phase, the Project would add 
an estimated 390 drilling jobs (Year 5 to Year 8), but these would decline to 195 jobs (Year 9 to Year 11). 
Operations would add 125 to 450 jobs through the life of the Project (approximately 30 years). Most of these jobs 
are likely to be filled by non-NSB residents, but there would be an increase in opportunities for NSB and Nuiqsut 
residents as well, both with the Project directly and with locally owned Support service companies. Given the 
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small employment base on the North Slope and the limited job opportunities, these few jobs could substantially 
affect the local and regional economy. 
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Nuigqsut residents are also most likely to receive income from development, through employment wages or 

_ Kuukpik dividends. As noted in Economics Section 3.15.1.1 (Local Economy), Kuukpik, the ANCSA village 

_ corporation for Nuiqsut, was established in 1973 and owns surface rights to land (144,180 acres) in Nuiqsut. 

_ Original enrollment included 212 shareholders (Class A shareholders each received 100 shares). By 2015, 

_ approximately 384 Nuiqsut residents were enrolled as shareholders. The new shareholders acquired shares by 

_ inheritance or gift only and likely hold less than 100 shares (NSB 2022). In 2020, Kuukpik enrolled direct 
_ descendants of original shareholders, called Class B shareholders, resulting in a significant increase in the number | 
_ of Kuukpik shareholders in both Nuigsut and Utqiagvik since 2016 (Kuukpik Corporation 2022). This resulted in 
_ more shareholders (both local and non-local) participating in Kuukpik’s benefit programs (NSB 2022), including 


dividend payments. A report in 2019 noted that Class A shareholders received about $30,000 in dividends 
(Harball 2019). Kuukpik Corporation generates revenues from its subsidiaries involved in ice road construction, 


_ gravel mining and hauling, civil construction, drilling, seismic exploration, camp support (catering and security), 
_ and lodging services in Nuiqsut. ASRC, established in 1972, is the ANCSA regional corporation, and owns the 

_ subsurface titles to land in Nuiqsut. As of 2010, about 97% of Nuiqsut residents are ASRC shareholders (holding 
| 100 shares) (NSB 2022). 


3.17.3.3.3 Public Health* 


Project construction could result in increased employment opportunities and income for some Nuiqsut residents, 
although not all residents would qualify for or apply for industry jobs. Although oil and gas development on the 
North Slope does not increase demand for local services, as construction camps are developed to provide lodging, 
food, utilities, and other services needed by workers, occupancy of the Kuukpik Hotel, whose typical clients 
include agency personnel and oil-field workers, would likely increase during construction, increasing tax revenues 
from the city’s 12% bed tax. 


The effects on economics in Nuiqsut would not be highly adverse. 
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Employment, Income and Economic Status: Economic status creates a meaningful context for human health; 
improved income is generally thought to be associated with improved community and individual health. The 
Project would result in additional employment opportunities in Nuiqsut as discussed above Lia Iwao. See 
Although most construction jobs would be filled by non-locals, even a small number of additional jobs would 
positively impact the community’s relatively small labor force. Project construction would increase household 
incomes for Nuiqsut residents employed with Project, and dividend income would also increase for ASRC and 
Kuukpik shareholders if these corporations have subsidiaries working on the Project. 


Social Connections and Cultural Continuity: Cultural factors are important determinants of health in that people 
who are involved with their communities and culture tend to be healthier than people who are not. Cultural 
continuity includes the continuation of subsistence activities, including harvesting resources and sharing those 
resources within the community and ceremonial activities, as well as using and teaching the Ifiupiaq language. 
Cultural continuity has been linked to numerous health outcomes including reduced rates of suicide (Chandler 
1998; Chandler and Lalonde 2004). 


Few non-local construction workers would be expected to interact with Nuiqsut residents. If Nuiqsut residents are 
hired and stay in Project camps, they would have more interaction with non-local workers, decreased connections 
with their own community and social support network, and potential time conflicts and less opportunity to 
participate in subsistence activities. Not all Nuiqsut residents would find jobs or receive ANCSA dividends, 
resulting in the potential for social tensions regarding an uneven distribution of money in the community. Cultural 
continuity would be impacted if subsistence activities were interrupted by construction activities that could 
restrict access to subsistence harvest areas or decrease subsistence resource availability. 


Subsistence: Reduced subsistence harvester access or subsistence resource availability would adversely affect 
community health by reducing the availability of subsistence foods and increasing dependence on store-bought 
foods, increasing food insecurity. Between 2003 and 2010, Nuiqsut was the only NSB community that reported an 
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increase in the percentage of households for which subsistence foods accounted for more than half of a 
household’s diet (McAninch 2012). Among all NSB communities, a higher percentage of Nuiqsut households use 
subsistence resources for more than half of their diet (NSB 2016). Project effects on subsistence harvester access 
or subsistence resource availability would adversely affect community health. These, as well as effects on social 
connections and cultural continuity, and mental health may be adverse and would be disproportionately borne by 
the Nuiqsut population. 


Mental Health: Mental health, or behavioral health, is increasingly considered a critical component of overall 
health and is linked to physical health and well-being for people at all ages. 


The Project would increase air and noise emissions and human activity in Nuiqsut’s subsistence use area, which 
could increase stress in some Nuiqsut residents and lead to or exacerbate mental health issues such as anxiety and 
depression. As discussed in BLM (2018a), rapid modernization and development, as well as other multiple 
stressful conditions, including significant changes in diet, housing, and traditional culture, has led to negative 
health outcomes, including suicide. Suicide was the fifth-leading cause of death in the NSB from 2011 to 2013, 
and it has remained a leading cause of death in the NSB for over 2 decades (ABVS 2018). 
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_ Air Quality and Pollutant Emissions: Total life-of-project HAP emissions for the action alternatives and module 
_ delivery options are presented in Section 3.3, Air Quality, Tables 3.3.5, 3.3.6, and 3.3.7. The air emissions 
_ analysis found that Project impacts at Nuiqsut would be well below NAAQS and AAAQS, PSD increments, and 
_ HAP thresholds for all action alternatives. Section 3.3, Table 3.3.8, provides a summary of near-field air quality 
_ impacts for the action alternatives and module delivery options. 


_ The Project would be below all applicable air quality thresholds under Alternative B, as well as all other action 
_ alternatives and module delivery options. The cancer risks for modeled individual HAPs, as well as total cancer 
_tisks across all HAPs, would be less than a one-in-one-million risk for all carcinogenic HAPs analyzed. HAP 
_ impacts from the construction, BT1 and BT2 pre-drilling, and developmental drilling scenarios were not directly 
_ modeled as HAP emissions, but these activities would be comparable to or lower than the results obtained for 
_ routine operations. Maximum HAP impacts in the analysis area and estimated cancer risk at Nuigsut from routine 
_ Operations are shown in Section 3.3, Table 3.3.11. For other Project activities, HAPs impacts were not directly 
_ assessed with a model because HAPs emissions from other activities would be substantially lower than the routine 
_ operations development scenario. 


_ Climate Change: Nuiqsut and a large portion of the North Slope have been identified as a disadvantaged 

_ community by CEQ in the Climate and Economic Justice Screening Tool (CEJST beta version). Developed 
| pursuant to President Biden’s Executive Order 14008 and released in February 2022, CEJST’s purpose is to assist 
_ Federal agencies in identifying disadvantaged communities that are marginalized, underserved, and overburdened 
_ by pollution to enable federal benefits to flow to those communities (CEQ 2022). The census tract that includes 
_ Nuiqsut is identified as disadvantaged in CEJST based on the “Training and work force development” category, 
_ which is defined based on income, linguistic isolation, unemployment, and two socioeconomic indicators related 
_ to education. 


| EPA’s Environmental Justice Screening and Mapping Tool (EJScreen) is a federal assessment tool (EPA 2022a). 
_BLM reviewed the following air quality environmental indexes from EJScreen: 
-e PMbs (ug/m3) 
_@ Ozone (ppb) 
e Air Toxics Cancer Risk (risk per million) 
ie 


_ around Nuiqsut were below the 50th percentile nationwide. The monitoring data reported in Appendix E.3A, Air 
_ Quality Technical Appendix, contains additional details show that both ozone and PM); at or near Nuiqsut and the | 
_ rest of the North Slope are below the NAAQS, which are health-based thresholds. The air quality modeling results 
_ discussed above in Section 3.3.2.3, 3.3.2.4, and 3.3.2.5 show that Project-related air concentrations of CAPS and 
_ HAPs (air toxics) analyzed under all action alternatives and from cumulative sources at Nuigsut and other areas in | 
_ the modeling domain would be below relevant thresholds. 
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| Oil Combustion: There are differing approaches to understanding the potential health impacts of oil combustion. 

_ One approach examines evidence that directly studies the impact of burning oil. The second approach examines 
_ potential health impacts of the components of oil combustion, which includes a number of chemicals generated by | 
_ the burning of oil. Chemicals found to potentially contribute to health effects either due to their concentration or 
_ their toxicity are CO, PM2.s, PMio, NO2, SO2, benzene, 1,3-butadiene. formaldehyde, and n-hexane. Potential 

_ health outcomes studied included asthma and allergic symptoms, oxidative DNA damage, birthweight, heart-rate 

_ variability, mortality and hospitalizations, and inflammatory markers. For additional detail see Appendix E.3C, 


The effects on public health in Nuiqsut may be highly adverse and disproportionately borne by the Nuigsut 
population. 


3.17.3.4 Alternative C: Disconnected Infield Roads* 

The types of effects to subsistence sociocultural systems, and public health under Alternative C would be similar 
to those described under Alternative B but with different magnitude. Although Alternative C reduces subsistence 
effects to caribou resource availability, it has a larger overall footprint and a higher level of air traffic. 


The effects on subsistence harvester access or subsistence resource availability would adversely affect community 
health. These, as well as effects on social connections and cultural continuity, and mental health may be adverse 
and would be disproportionately borne by the Nuiqsut population. 


3.17.3.5 Alternative D: Disconnected Access* 

The types of effects to subsistence, sociocultural systems, and public health under Alternative D would be similar 
to those described under Alternative B but with different magnitude. This alternative would have the least impact 
to caribou availability; however, it would eliminate the potential for subsistence harvesters to access new areas via 
road and would increase the level of air traffic, adding to the adverse effects. 


The effects on subsistence harvester access or subsistence resource availability would adversely affect community 
health. These, as well as effects on social connections and cultural continuity, and mental health may be adverse 
and would be disproportionately borne by the Nuiqsut population. 
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| analysis and a separate future decision. 


_ The types of effects to subsistence, sociocultural systems, and public health under Alternative E would be similar 
_ to those under Alternative B but with a different magnitude. Under this alternative, there would be 43,040 fewer 

_ ground traffic trips and 100 fewer helicopter trips than Alternative B. Alternative E would have a total of 7.2 

_ fewer miles of gravel road, 64.0 fewer miles of ice road, a 60.6-acre-smaller gravel footprint, and 1 fewer year of 
_ construction as compared to Alternative B, with the majority of the decreases occurring in the TLSA. 


_ The decrease in the length of the northern infield road relative to Alternative B would lower the amount of direct 
_ habitat loss, decrease the potential displacement of caribou near the road, proportionally lower the possibility of 
vehicle-wildlife collisions, and would lower the potential for alterations of caribou movements. Fewer caribou 
_ would encounter the shorter road and because the road is shorter, it would be easier for caribou that did encounter | 
_ the road to divert their movements around the north end of the road rather than cross it. 


_ Alternative E would reduce the amount of overall infrastructure (e.g., gravel footprint, miles of gravel road, miles | 
_ of pipeline) that may impede caribou movement and impact subsistence users. Reduced gravel infrastructure 
_ would also lessen impacts to wetlands and vegetation, hydrology, gravel resources, and wildlife. Deferring the 

_ authorization of drill site BTS may also reduce the intensity of impacts to surface resources by reducing the 

_ overlap of construction and drilling activity in the Project area. 


The effects on subsistence harvester access or subsistence resource availability would adversely affect the Nuiqsut | 
_ community. These, as well as effects on social connections and cultural continuity, and mental health may be 
_ adverse and would be disproportionately borne by the Nuiqsut population. 
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_ In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis 
_ that assumes approval of BTS and evaluates BTS analysis assuming the earliest possible construction start date 
| (Year 7). This is assumed to be the most impactful scenario under Alternative E because it includes BTS and 

_ would have the most overlap between the construction of BTS and drilling phases at BT1, BT2, and BT3. If BTS 
_ construction is deferred beyond Year 7, the anticipated impacts related to BTS would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. 


| Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized 
_ for construction, though a fourth drill site pad (BTS) may be authorized at a later time. Alternative E includes all 
| four drill site pads for analysis to identify the most significant impact case. 


3.17.3.7 Module Delivery Option 1: Atigaru Point Module Transfer Island 

Option | impacts to environmental justice would be similar to those described for Alternative B and would be 
disproportionately high and adverse for Nuiqsut residents, as they are the minority population located closest to 
the MTI. Because Atigaru Point is a high subsistence use area for caribou for Nuiqsut residents (Figures 3.16.17 
and 3.16.18) and is an important traditional caribou hunting ground, the most substantial Option | impacts are 
related to subsistence and sociocultural systems. 


3.17.3.8 Module Delivery Option 2: Point Lonely Module Transfer Island 

Some of the effects for Option 2 would be similar to those of Option | because the gravel mine site would be the 
same under both options. The effects of Option 2 would be substantially less for Nuiqsut than for Option 1, 
because the MTI and the majority of the ice roads would be outside of the community’s core subsistence use area. 
The subsistence effects from Option 2 would not be highly adverse or disproportionately borne by the Nuiqsut 
population. 


3.17.3.9 Module Delivery Option 3: Colville River Crossing 

Module delivery Option 3 would not include an MTI and would eliminate or reduce many of the subsistence 
impacts associated with Options | and 2, including the construction of new offshore marine infrastructure, the 
overall volume of ground and air traffic, and the number of years of activity. Option 3 would also use gravel from 
existing mine sites in Kuparuk (Mine Sites C and E), which are farther away from Nuiqsut than the 
Tinmiaqsiugvik Gravel Mine Site. Effects of Option 3 would be substantially less for Nuiqsut than for Option 1 
because no marine infrastructure would be built, and the majority of the activity would be outside of the 
community’s core subsistence use area. Option 3 would not be highly adverse or disproportionately borne by the 
Nuiqsut population. 


SALTO LU Oil Spills and Accidental Releases 

Effects of oil spills and other accidental releases would be disproportionately borne by Nuiqsut residents. Project 
use and storage of hazardous materials throughout the life of the Project (approximately 30 years) could reduce 
the use of fish resources if fish or the streams they inhabit are perceived or confirmed to be contaminated, causing 
some individuals to avoid harvesting fish resources downstream from drill sites and pipelines. The level of 
avoidance and impacts on the community would vary by individual and their sensitivity to development. 


Large spills that escape gravel pads and spread on the tundra or in rivers would have the most adverse effect on 
Nuiqsut residents and their access to subsistence resources. Although the effect of a large spill would be highly 
adverse in the immediate aftermath of the spill, there is a low probability of a spill of this extent over the life of 
the Project. The effects of a large oil spill that travels off gravel pads may be highly adverse and would be 
disproportionately borne by the Nuiqsut population, but there would be a very low probability of a large spill 
event occurring. 


3.17.4 Unavoidable Adverse, Irretrievable, and Irreplaceable Effects 


The environmental justice impacts described above would be unavoidable and irretrievable during the life of the 
Project (approximately 30 years). If reclamation did not occur, effects would be irreversible. Effects may not be 
irreversible in terms of subsistence access and harvest areas if the reclamation of gravel roads and pads occurs and 
wildlife migration patterns are not permanently changed. However, the incremental addition from the Project to 
multigenerational shifts in sociocultural values due to shifts in subsistence participation and the passing on of 
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subsistence traditions may be irreversible depending on the extent of changes to harvester access, wildlife 
availability, and local community response to the Project. 


3.17.5 Environmental Justice Determination 

All of the action alternatives and module delivery Options 1 and 2 would result in disproportionately high and 
adverse environmental effects to the minority community of Nuiqsut. There are subpopulations within this 
minority population that may experience the impacts of the Project differently than the rest of the community. 
Lower economic status households and households that are more dependent on harvesting subsistence resources 
from impacted use areas could experience more intense impacts. However, some individuals and households 
would likely experience positive impacts from the facilitated access provided by Project roads. 


The finding of the ANILCA Section 810 subsistence evaluation (Appendix G, Alaska National Interest Lands 
Conservation Act Section 810 Analysis) is that the Project may significantly restrict subsistence uses for the 
community of Nuiqsut under all action alternatives due to a reduction in the availability of resources caused by 
alteration of their distribution and a limitation on subsistence user access to the area. An ANILCA Section 810 
notice was published concurrent with the Draft EIS and the SDEIS; public hearings were held in Nuigsut during 
the public meeting for the Draft EIS and online during the public meetings for the SDEIS. 


Reduced subsistence resource availability, as well as reduced harvester access through access restrictions and 
through avoidance, would adversely affect subsistence and sociocultural systems. Decreased subsistence resource 
availability and harvester access would also adversely affect sociocultural systems due to the importance of 
subsistence in Ifiupiaq cultural identity, social organization, social cohesion, transmission of cultural values, and 
community and individual well-being. 


3.18 Public Health* 
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e Anticipated employment. 
e Proximity to proposed project facilities and/or effects. 
_e Subsistence impacts. 
_e Exposure to outside workforce. 
_e Proximity to worker housing; and 
e Transportation corridors 


populations (i.e., Northern Region, Arctic Slope, NPR-A, State of Alaska, etc.) are also referenced where they are 
_ used as a substitute data source when community specific data is not available. 


_ Nuiqsut, the primary and closest PAC to the Project, is a small, mostly Ifupiat community with 512 residents 

_ (USCB 2021a). Of the eight North Slope communities, it is the closest village to oil and gas facilities and 

_ exploration activities, and has been the most directly impacted by oil and gas activities to date (NSB 2022). 

_ Nuiqsut is approximately 25 miles from the nearest proposed drill site and approximately 8 miles south of the 

_ Alpine development. Nuiqsut residents use the CRD and the NPR-A, including the Project area, for subsistence 
_ harvests and other reasons. 


3.18.1 Affected Environment* 

Under NEPA regulations, projects that require an EIS must include an analysis of health impacts associated with 
federal actions. The discussion below is consistent with recent NEPA analyses on the North Slope by including a 
broad description of health conditions (BLM 2012c; EXP Energy Services Inc. 2022). The NSB and Nuiqsut 
residents have expressed concerns about the potential for public health effects associated with oil and gas 
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development on the North Slope, including impacts from air emissions, water quality changes, and the potential 
for spills to contaminate the environment and subsistence resources that Nuiqsut residents rely on (BLM 2018c). 
They have advocated strongly for the inclusion of a more systematic and broad-based appraisal of human health- 
related issues in this Supplemental EIS. 


Technical guidance for evaluating public health existing conditions, and health effects from resource development 
projects was provided by the following: 
e Alaska Department of Health and Social Services (ADHSS), Technical Guidance for Health Impact 
Assessment in Alaska (2015) 
e NSB, Health Impact Assessment in the North Slope Borough: A Guide for Stakeholders, Decision- 
Makers and Project Proponents (2015b) 
e BLM, National Petroleum Reserve-Alaska Final Integrated Activity Plan/Environmental Impact 
Statement (2012c) health effects analysis 
e BLM, National Petroleum Reserve-Alaska Final Integrated Activity Plan/Environmental Impact 
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| e EXP Energy Services, Inc., Public Health Information for the Willow Master Development Plan, (2022) | 
_¢  Ramboll, Non-GHG Air Quality and Public Health Analysis of Downstream Combustion of Willow Oil 


conditions and evaluate potential health effects on the PAC from the Project. These HECs incorporate issues 
identified in the NSB guidance (2015b) and those factors evaluated in BLM (2012c). HECs are described in 
Tables E.18.1 and E.18.2 in Appendix E.18, Public Health Technical Appendix. 


_ A summary of baseline health condition creates a point of reference for a community’s health status prior to 

_ development of a proposed project and also describes an area’s overall health profile. Because Nuiqsut’s small 

_ population limits the availability of public health data, this analysis uses public health statistics for the NSB, 

_ supplemented with data from community health baseline assessment reports developed in 2022 (EXP Energy 

_ Services, Inc.) as well as, and reports from 2012 and 2014 (Habitat Health Impact Consulting 2014; McAninch 

_ 2012), which rely heavily on 2010 NSB survey data for village-level statistics (NSB 2011). The NPR-A IAP/EISs 
_ (BLM 2012c, Section 4.4.21; 2019c, Section 3.4.12; 2020b) analyzed the public health status in the NSB, based 

_ on demographic and health infrastructure through 2010, and also presented a broad-based overview of public 

_ health in Nuiqsut and an assessment of potential health effects associated with oil and gas development on the 


Climate change is part of the existing condition that affects public health of NSB and Nuigsut residents. 
According to an ANTHC report on climate change in Nuiqsut, residents are reporting noticeable changes in 
weather, plants, animals, and the land. These changes are raising concerns about food and water security, 
transportation safety, and increased stress affecting mental health (Brubaker, Bell et al. 2014a). Non-GHG Air 
Quality and Public Health Analysis of Downstream Combustion of Willow Oil (Appendix E.3C) provides 
information on non-GHG downstream air quality emissions potentially affecting the health of NSB and Nuiqsut 
residents. 
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The World Health Organization (WHO) and the CDC define the social determinants of health as, “the 

_ circumstances in which people are born, grow up, live, work, and age, and the systems put in place to deal with 

_ illness” and asserts that “the social determinants of health are mostly responsible for health inequities—the unfair 
_ and avoidable differences in health status seen within and between countries” (WHO 2008) Health outcome data 
_and health determinant data are used to establish baseline health status for the Social Determinants of Health 

_ (SDOH) HEC. An outcome is a health event that has actually occurred, while a determinant is a “setting” or 

_ context that strongly influences health status (EXP Energy Services Inc. 2022). The HEC 1 components that the 

_ Project may affect include employment, economic indicators, social connections and cultural continuity, mental 

_ health, and overall general health. 


Employment: The economy and employment are key demographic factors that influences health. According to 
_ U.S. Department of Labor, unemployment includes anyone who has made an active attempt to find work in the 4- | 
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_ week period up to and including the week that includes the 12th of the referenced month. Due to the scarcity of 

_ employment opportunities in rural Alaska, many individuals do not meet the official definition of unemployed 

_ because they are not conducting active job searches (EXP Energy Services Inc. 2022). The Department of Labor 
_ and Workforce Development reported the non-seasonally adjusted unemployment rate in the NSB was slightly 

_ higher than for the state in 2021, at 6.3% and 5.9%, respectively (U.S. Department of Labor, Bureau of Labor 


Employment opportunities in Nuiqsut are limited and unemployment is high (Section 3.15.1.1, Economics). U.S. 
Census statistics provide an unemployment rate in Nuiqsut (19.8%) that is more than twice that of Alaska overall 
(7.8%) (U.S. Census 2018b). The NSB estimates that unemployment in Nuiqsut is even higher at 36.5% (NSB 
2016). 


Economic status: Economic status creates a meaningful context for human health; improved income is generally 
thought to be associated with improved community and individual health. The economic status of Nuiqsut is 
described in Section 3.15, Economics. National and local statistics on economic indicators differ substantially, but 
the consensus is that the cost of living in Nuiqsut is much higher than in urban Alaska. In addition, local 
challenges related to the availability or costs (or both) of housing, employment, food products, and health services 
result in the economic status for Nuiqsut residents being more difficult to place in context using state and national 
statistics. 
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_ key determinant of human health. (Median means that half of the households have higher income and half of the 

_ households have lower income.) In Alaska, income includes all monetary sources of income including wages, the 
_ Permanent Fund Dividend, Alaska Native Corporation dividends, and public assistance. Income does not include 
_ subsistence resources. The median household income of Nuiqsut is $67, 361, as compared to the State of Alaska, 
_ which is $77, 790 (EXP Energy Services Inc. 2022; U.S. Census 2022). 


_ Percentage of Households Living Below the Poverty Line: Poverty, which takes into account household income 

_ level as well as household size is a powerful determinant of human health. The U.S. Census Bureau defines 

_ poverty in a complex way that does not take into account the higher cost of living in Alaska. The ADHSS adjusts 
_ poverty guidelines for entitlement programs, such as Women, Infants and Children, and temporary assistance for 
_ needy families for local factors. Due to the higher cost of living in Alaska compared to the U.S. overall, poverty 

_ status for Alaska is defined as 125% of the federal poverty threshold. From 2010 to 2016, the percentages of 
_ Alaskans and U.S. residents who met this definition were similar, however in 2017 and 2018, Alaskans reported a — 
_ higher percentage of persons living below the federal poverty level with 16% and 19%, compared to only 13% 
_and 12% nationwide (Healthy Alaskans 2020). 


_ Reports from Healthy Alaskans 2030 indicate that the poverty rate is higher in Alaska’s rural areas than in 

_ urbanized areas. Among the PACs, the poverty rates in the NSB are higher than that of the state. The state’s most 
_ populous areas, including the Municipality of Anchorage, tend to have less poverty (Shanks 2012). In general, 

_ boroughs and census areas with high unemployment rates or with larger Alaska Native populations have higher 


Social connections/cultural continuity: Cultural factors are important determinants of health in that people who 
are involved with their communities and culture tend to be healthier than people who are not. Cultural continuity 
has been linked to numerous health outcomes including reduced rates of suicide (Chandler 1998; Chandler and 
Lalonde 2004). In Alaska, cultural identification is closely related to the use of subsistence foods, which are not 
only eaten for nutrition value but for cultural practices. The Alaska Federation of Natives describes subsistence as 
“the hunting, fishing, and gathering activities which traditionally constituted the economic base of life for 
Alaska's Native peoples and which continue to flourish in many areas of the state today...Subsistence, being 
integral to our worldview and among the strongest remaining ties to our ancient cultures, is as much spiritual and 
cultural, as it is physical,” (EXP Energy Services Inc. 2022). 


Cultural continuity includes the continuation of subsistence activities, including harvesting resources and sharing 
those resources within the community and ceremonial activities, as well as using and teaching the Ifupiaq 
language. The primary Alaska native cultural group in the North Slope is Inupiat, of which 37% reported speaking 
a language other than English at home from 2016 to 2020 (EXP Energy Services Inc. 2022; U.S. Census 2022). 
Cultural continuity is strong in Nuiqsut. ADF&G characterizes Nuiqsut as “a highly active, subsistence-based 
community,” with 95% of Nuiqsut households attempting to harvest subsistence resources in 2014 (ADF&G 
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2016a). In 2015, nearly 99% of NSB households participated in subsistence activities, and at least 95% of NSB 
Ifupiaq households reported consuming subsistence foods (NSB 2015b).However, NSB census reports confirm 
that the IMupiaq language is spoken by fewer people and less often than it has been in the past. In 1998, the NSB 
Census estimated 8.4 percent of households spoke mostly Ifupiaq in the home. By 2003, the number of 
households speaking Ifupiag increased to 10.4 percent, then decreased to 7.9 percent in 2010 and decreased again 
to 5.5 percent in 2015, 22 representing a 50 percent decrease of what it had been just twelve years earlier. 
Additionally, in 2010, 972 (19 percent) of NSB residents spoke Ifiupiag fluently.23 In 2015, the number of 
speakers dropped to 605 (16.6 percent) (NSB 2019). 


Mental health: Mental health, or behavioral health, is increasingly considered a critical component of overall 
health and is linked to physical health and well-being for people at all ages. Mental health was recognized in the 
U.S. Surgeon General's 1999 report as being fundamental to overall health (USDHHS 2001). The Healthy 
Alaskans 2020 scorecard for mental health reported that the mean number of days in the past 30 days that adults 
(i.e., ages 18 and older) report being mentally unhealthy increased from 3.2 days in 2010 to 3.7 days in 2018 for 
all Alaskans and increased from 3.3 days to 4.7 days for Alaska Native people during the same time period. (EXP 
Energy Services Inc. 2022). State statistics comparing all North Slope and Alaska Native North Slope residents 
show Alaska Native residents report 3.5 mentally unhealthy days per month versus 3.2 for all North Slope 
residents (ADHSS 2019c). 


Suicide is an important health outcome that can function as one indicator for mental health wellness in a 
population. Mental illness and other life stressors are highly associated with suicide. The economic and human 
cost of suicidal behavior to individuals, families, communities, and society makes suicide a serious public health 
problem (Healthy Alaskans 2020)). Research has demonstrated that mental health issues have been the most 
commonly identified precipitating circumstance in suicides. The NSB had the highest suicide rate in the state 
from 2016 to 2020 with an average of approximately 59 per 100,000 population. From 2016 to 2020, suicide was 
the leading cause of death among Alaskans aged 25 to 34, the sixth leading cause of death overall in Alaska, and 
the fifth leading cause of death in the northern region of Alaska (ADHSS 2021). The suicide mortality rate among 
Alaska Natives is more than double the rate for all Alaskans (EXP Energy Services Inc. 2022). 


General health: State health statistics for 2017 show that 16.9% of Alaskans reported poor to fair health compared 
to 24.8% of Alaska Natives (ADHSS 2019b). On the North Slope, 13.1% of all residents reported poor to fair 
health in 2017, while 14.2% of Alaska Natives on the North Slope reported poor to fair health (ADHSS 2019b). 


Accidents and Injuries are an important cause of mortality and morbidity in Alaska. The term unintentional injury 
_ refers to causes of injury or death other than suicide and homicide. Fatal injury information is drawn from death 
_ certificates and the Alaska Violent Death Reporting System while non-fatal injuries are typically obtained from 
_ the Alaska Trauma Registry. Alcohol use is a powerful risk factor for accidents and injuries and so alcohol related 


Accidents (i.e., unintentional injuries) were the third leading cause of death in 2020 and were responsible for 465 
deaths (not including 118 additional accident-related deaths where it was a contributing cause) (ADHSS 2021). 
American Indian/Alaska Native residents had the highest age-adjusted death rate by race, at 135.9 deaths per 
100,000. Unintentional injuries were responsible for the deaths of approximately 188 men for every 100 women. 
Poisoning or exposure to noxious substances were the leading type of unintentional injury and were responsible 
for 179 deaths, or 38.5% of all unintentional injury deaths. This was followed by motor vehicle accidents, which 
were responsible for 81 deaths, or 17.4% of all unintentional injury deaths (ADHSS 2021; EXP Energy Services 
Inc. 2022). NSB mortality rates from unintentional injury from 2012 through 2016 (86.3) also exceeds the 
comparable statewide rate (65.1) (ADHSS 2019d). 


_ Air Quality and Air Pollutant Emissions: Air pollution has been shown to increase the risk of or exacerbate a 

_ number of respiratory and cardiac conditions. The elderly, children, and those with underlying health problems 

_ are particularly vulnerable to the effects of air pollution. It should be noted that air pollutant emissions are not 

_ equivalent to air quality impacts. The air emissions are used in air quality modeling and data analyses to estimate 
_ air quality conditions. 
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| According to EPA, tribes in Alaska face unique challenges to protecting air quality and reducing health risks in 
| their communities, including: 


_e Most tribes do not have a reservation or defined lands where they can assert jurisdiction to address air 
quality issues. 

_e Frozen ground prevents burying waste in landfills, and many communities resort to burning trash that 

| _ creates air pollution. 
_e Electricity primarily comes from diesel generators that produce particulate matter and other air pollutants. 
The cold climate means people spend significant time indoors in homes and buildings where indoor air | 
pollution can accumulate. 

_e Dust from unpaved roads may contain pollutants that can be inhaled or deposited on subsistence food 


_ Total life-of-project hazardous air pollutant emissions for the Project’s action alternatives and module delivery 

_ options are presented in Section 3.3, Air Quality, Tables 3.3.5, 3.3.6, and 3.3.7. It should be noted that air 

_ emissions are not equivalent to air quality impacts. The air emissions for the action alternatives are used in 

_ modeling and data analyses to estimate air quality impacts. The air emissions analysis found that Project impacts 
_ at Nuiqsut would be well below NAAQS and AAAQS, PSD increments, and HAP thresholds for all action 

_ alternatives. Section 3.3, Table 3.3.8, provides a summary of near-field air quality impacts for the action 

_ alternatives and module delivery options. 


PM and PMio levels have exceeded NAAQS and AAAQS on a few occasions, although this is common in rural 
Alaska communities during the summer months, when windborne dust is generated from gravel roads and 
exposed riverbanks. Air quality sampling has indicated no violations of air quality standards or federal agency 
screening levels for VOCs (ANTHC 2011). 
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As discussed in Section 3.8, Water Resources, a 2011 water quality study evaluated VOC levels in local surface 
waters, and no samples had concentrations exceeding state water quality standards (ANTHC 2011). Nuiqsut’s 
drinking water supply had detectable levels of xylene in the early 2000s, when a new water storage tank’s liner 
failed to properly cure. Water quality was monitored quarterly as the levels decreased and monitoring returned to 
an annual basis in 2005. The detected xylene levels are below the EPA limits established for drinking water to 
protect public health (ADEC 2018b). Overall, water quality near Nuigsut is good. 


Subsistence Contaminant Levels: As described in Section 3.16, Subsistence and Sociocultural Systems, NSB 
studies conducted to date have found that contaminant levels in subsistence resources tested were below levels of 
concern for human health (NSB 2018a). 
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_ Food and nutrition: The State of Alaska confirms that subsistence fishing and hunting are important sources of 

_ employment and nutrition in almost all rural communities (ADF&G 2018b). Subsistence is a source of nutrition 

_ for residents in an area of Alaska where food prices are high. While some people earn income from employment, 
_ these and other residents rely on subsistence to supplement their diets throughout the year. Furthermore, 

_ subsistence activities support a healthy diet and contribute to residents’ overall wellbeing (EXP Energy Services 
: Inc. 2022). 


| Food security means having enough food to fully meet basic needs at all times. Food Insecurity is the percentage 

_ of the population who did not have access to a reliable source of food during the past year (Gundersen, Satoh et 

_ al. 2015). Lacking constant access to food is related to negative health outcomes such as weight gain and 

_ premature mortality (Adams, Grummer-Strawn et al. 2003; Brownson, Haire-Joshu et al. 2006; EXP Energy 

_ Services Inc. 2022). NSB households, particularly Ifupiaq households, reported high levels of food insecurity in 

_ the NSB (2015a) census. In the (2015a) NSB census, 37% of household heads reported difficulty getting healthy 

_ food for meals, and 25% reported that there were times when there was not enough food to feed the household | 
_ (NSB 2015a). Food insecurity varied greatly between villages with Nuiqsut reporting only 9% food insecurity and | 


Subsistence activities: Subsistence is the hunting, fishing, and gathering activities which traditionally make up the 
economic base of life for Alaska's Native peoples, and which continue to flourish in many areas of the state today. 
NSB communities have strong sharing networks for subsistence resources. Subsistence baseline conditions in the 

Project area, and food security baseline conditions are discussed in Section 3.16, Subsistence. 


The State of Alaska confirms that subsistence fishing and hunting are important sources of employment and 
nutrition in almost all rural communities (ADF&G 2018b). Subsistence is a source of nutrition for residents in an 
area of Alaska where food prices are high. While some people earn income from employment, these and other 
residents rely on subsistence to supplement their diets throughout the year. Furthermore, subsistence activities 
support a healthy diet and contribute to residents’ overall wellbeing. Between 2003 and 2010, Nuiqsut was the 
only NSB community that reported an increase in the percentage of households for which subsistence foods 
accounted for more than half of the household’s diet (McAninch 2012). Among all NSB communities, a higher 
percentage of Nuiqsut households use subsistence resources for more than half of their diet (NSB 2016). 


Reportable communicable diseases include infectious and parasitic diseases, such as tuberculosis, septicemia, 

viral hepatitis, human immunodeficiency virus, and sexually transmitted infections, as well as influenza, 

_ pneumonia, and COVID-19. Reportable infectious diseases are tracked by local, state, and federal governments 

_ using a cooperative relationship with clinicians and laboratories. Communicable diseases disproportionally affect 

_ poor populations and are exacerbated by unsanitary conditions, unsafe water, and inadequate personal hygiene. 

_ Children and adults without proper immunization are at higher risk of contracting infections and chronic 
_ infections can lead to cancers, such as cervical (caused by the human papillomavirus) and liver cancer (hepatitis B | 
_ and C) (EXP Energy Services Inc. 2022; WHO 1999). 


_ COVID-19 represents a new category introduced in 2020 following the first reported U.S. deaths related to the 

_ severe acute respiratory syndrome, coronavirus 2 (SARS-CoV-2), the virus that causes the disease known as 

_ COVID-19. COVID-19 was the fourth leading cause of death in Alaska in 2020 and was responsible for 231 

_ deaths (not including 34 additional COVID-19-related deaths where it was a contributing cause). This made up 
4.6% of all deaths, with an age-adjusted death rate of 31.7 deaths per 100,000 population. Alaska Native residents | 
_ had the highest age-adjusted death rate by race, at 100.1 deaths per 100,000 Alaska Native residents. Seniors were 


Infectious disease rates for Alaska Natives are lower than those for all Alaskans for most diseases, but Alaska 
Natives have higher rates of hospitalization for upper and lower respiratory diseases and cellulitis (Gounder, 
Holman et al. 2016). Rates of chlamydia (a sexually transmitted disease) are higher in Alaska Natives 3516 per 
100,000) than statewide (770 per 100,000), and rates are highest in southwest and northern Alaska (ADHSS 
2019a). The incidence rate of chlamydia for all Alaskans has not improved between 2010 and 2018 and has gotten 
worse for Alaska Natives in the same time frame (EXP Energy Services Inc. 2022; Healthy Alaskans 2020). 
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| covered haul system (ADEC 2016). The number of occupied houses in the “unserved” communities ranges from 


_ 12 to 193 with an average of four people per household. There are currently more than 3,300 year-round occupied | 


_ tural Alaska homes that lack running water and flushing toilets (2,300 homes in 47 "unserved" communities and 


The percentage of serviceable rural housing units with water and sewer services improved from 77.6% in 2010 to 
85% in 2018 for all Alaskans per the Healthy Alaskans 2020 scorecard, was 85.6% in 2021 per the Alaska Native 
Epidemiology Center and is greater than 97% in the Arctic Slope (AN EpiCenter 2021; EXP Energy Services Inc. 
2022). About 90% of Nuiqsut households are connected to sanitary sewage facilities. About 94% of Nuiqsut 
households are connected to the village drinking water system (NSB 2015c). 


3.18.1.7 Health Effect Category 7: Noncommunicable and Chronic Diseases* 

Nuiqsut residents reported higher levels of heart disease, chronic pain or arthritis, and chronic ear problems, and a 
lower level of chronic breathing problems (7%) compared to the levels reported in the NSB overall (8%) 
(McAninch 2012). For breathing problems in children, however, the reported percentage was higher in Nuiqsut 
(8%) than for the NSB overall (5%) (McAninch 2012). More than two-thirds (69%) of Nuiqsut Ifupiat household 
heads reported smoking in 2015 compared to 67% in the NSB overall (NSB 2016). 


ee a ea a 


(EXP Energy Services Inc. 2022). 


_ Chronic obstructive pulmonary disease (COPD) refers to a group of lung diseases that block airflow and make 

_ breathing difficult. Risk factors include tobacco smoking, underlying asthma plus smoking, age, genetics and 

_ chronic exposure to chemical fumes, vapors, and dusts. There is significant disparity in rates of COPD mortality 
_ between Alaska Natives and non-Natives. From 2016 through 2019, COPD was the fifth leading cause of death 
_ among Alaska Natives, with a mortality rate of 56.0 per 100,000. This was significantly higher than among 

_ Alaska non-Natives (31.1 per 100,000). COPD mortality rates among Alaska Natives appear to have increased 

_ since the 1984 through 1987 period. COPD mortality rates varied by Tribal health region, ranging from 56.0 to 


3.18.1.8 Health Effect Category 8: Health Services Infrastructure and Capacity* 


penceneceesencermenennennatennecnnncntepensonenanavennennannsstsWarnanannenarenananenennccrennnntacranenns tana nn 


The NSB and the Arctic Slope Native Association provide health care services in all NSB communities with 
health aides who are not medical professionals (Habitat Health Impact Consulting 2014). Nuiqsut has a primary 
care health clinic, but advanced care must be accessed in Utqiagvik (150 miles), Fairbanks (350 miles), or 
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Anchorage (600 miles) and requires air travel. Therefore, the NSB is characterized as a medically underserved 
community by the U.S. Health Resources and Services Administration (McAninch 2012). 


Nuiqsut had an average of 24.1 medevacs per 100 people from 2005 to 2008, which was slightly lower than the 
average (26) for NSB villages (McAninch 2012). 


FS A © A na 


_ The Alaska Natives and Non-Natives Health Status Summary, Arctic Slope Regional Profile 2020 (EXP Energy 
| Services Inc. 2022) is shown in Table 3.18.1. 


Table 3.18.1. Alaska Natives and Non-Natives Health Status Summary, Arctic Slope Regional Profile 2020* 
os 


Arctic Slope _| Alaska Native aes. Rela ey 


Arctic Slope/Regional Profile Alaska Native | People Ae ea on- ner 2 
People Statewide glaves ealthy People 
Statewide 2030 Goals 


Socio-demographics: Percent of population living in 16.2% 24.0% 10.0% 
Dove 

Mortality: Life expectancy (years) CX mmm ey 
Cancer mortality rates (age adjusted, per 100,000) 404.5 196.3 127.4 


Heart disease mortality rates (age adjusted, per 166.7 ES3e3 155.9 Tl 
100,000 


Socio-demographics: Percent of population with high | 79.1% 83.0% 95.6% 90.0% 
school or higher educational attainment 
: eS) 
Unintentional injury mortality rates (age adjusted, per 116.9 
2 


09 
1 
6 


: 56. 

100,000) 
Infant mortality rate (per 1,000 live births) 4.5 
Morbidity: Age-adjusted cancer incidence rate per 
100,000 
Age-adjusted chlamydia incidence rate per 100,000 | N/A 1,991.3 
Adult health: Frequent mental distress 

SU 


Adult health: Physical activity D 18.0% 59.2% 
Adult health: Obesity 48.2% 36.3% 31.1% 36.0% 


Adult health: Overweight 36.7% 31.3% 35.6% NA 
Adult health: Current smoking 36.4% 15.8% 25.0% 
Adult health: Current binge drinking 24.3% 19.1% 16.4% 25% 


Preventative care: Colorectal cancer screening among |DSU 69.6% 63.8% 74.4% 
adults aged 50 to 75 years 


Environmental health: Rural households with water 97.3% 85.6% 90.0% 
4 and sewer service 


Source: AN EpiCenter 2021 
: Notes: NA (not applicable or not available). DSU indicates the data are suppressed because they do not meet criteria for reliability or confidentiality i 
: * Data are for U.S. whites only. 


3.18.2 Environmental Consequences 


3.18.2.1 Avoidance, Minimization and Mitigation 


s* 


ae 


_3.18.2.1.1 Applicable Lease Stipulations and Required Operating Procedure 


_ Table 3.18.2 summarizes the applicable NPR-A IAP LSs and ROPs that would apply to Project actions on BLM- 
_ managed lands and are intended to mitigate impacts to public health from development activity. The LSs and 

_ ROPs would reduce or minimize impacts to public health in the areas of environmental exposure, nutrition, diet, 

_ and acculturative stress through subsistence consultation, orientation programs, and implementation of Project 

_ waste prevention, handling, disposal, and spill response procedures to reduce or eliminate exposure. In 2021, 

_ BLM was directed to reevaluate the 2020 NPR-A IAP. The NPR-A IAP reevaluation resulted in the issuance of a 
_new NPR-A IAP ROD that selected an alternative nearly identical to the 2013 NPR-A IAP ROD. Full text of the 
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Table 3.18.2. Summary of Applicable Lease Stipulations and Required Operating Procedures to Mitigate 


Impacts Public Health* 
[Ls or | Description or Requirement/Standard 
ROP. | Objective 
ROP |Protect the health and Areas of operation shall be left clean of all debris. 
A-1_ |safety of oil and gas 
field workers and the 
general public by 
disposing of solid waste 
and garbage in 
accordance with 
applicable federal, State, 
and local law and 
gat regulations. 
ROP [Minimize impacts on the |Lessees/permittees shall prepare and implement a comprehensive waste management plan for 
A-2 |environment from non-_ |all phases of exploration and development, including seismic activities. The plan shall be 
hazardous and hazardous | submitted to the AO for approval, as part of a plan of operations or other similar permit 
waste generation. application. 
ee aan Waste generation shall be addressed in the following order of priority: 1) prevention and 
improvement. Protect reduction, 2) recy cune, 3) treatment, and 4) disposal. The plan shall consider the following 
the health and safety of Pee nS ‘ : : : ate 
Bere iaaec tersiand the}: The plan shall identify precautions that are to be taken to avoid attracting wildlife to food 
general public. Avoid ae see ee 4 : 
h ae b. Requirements prohibit the burial of garbage. Users shall have a written procedure to ensure 
uman-caused changes : i ‘ : fi ; 
in predator populations. that the handling and disposal of putrescible waste will be accomplished in a manner that 
prevents the attraction of wildlife. All putrescible waste shall be incinerated, backhauled, or 
composted in a manner approved by the AO. All solid waste, including incinerator ash, 
shall be disposed of in an approved waste-disposal facility. The burial of human waste is 
prohibited. 
c. BLM requires all pumpable solid, liquid, and sludge waste be disposed of by injection in 
accordance with EPA, DEC, and AOGCC regulations and procedures. 
d. BLM prohibits wastewater discharges or disposal of domestic wastewater into bodies of 
water, including wetlands, unless authorized by a National Pollutant Discharge Elimination 
[ System or State permit. a 
ROP |Minimize pollution A hazardous materials emergency contingency plan shall be prepared before transportation, 
A-3 _ |through effective storage, or use of fuel or hazardous substances. The plan shall include a set of procedures to 
hazardous-materials ensure prompt response, notification, and cleanup in the event of a hazardous substance spill 
contingency planning. _|or threat of a release. The plan shall include a list of resources available for response. In 
addition, contingency plans shall include requirements to: 
a. Provide refresher spill-response training to NSB and local community spill-response teams 
on a yearly basis. 
b. Plan and conduct a major spill-response drill annually. 
c. Develop spill prevention and response contingency plans and participate in the North Slope 
Subarea Contingency Plan [superseded by the Alaska Inland Area Contingency Plan] for 
Oil and Hazardous Substances Discharges/Releases for the NPR-A operating area. 
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LS or | Description or 


ROP | Objective 
[ROP |Minimize the impact of 
A-4  |contaminants on fish, 


wildlife, and the 
environment, including 
wetlands, marshes, and 
marine waters, as a 
result of fuel, crude oil, 
and other liquid 
chemical spills. Protect 
subsistence resources 
and subsistence 
activities. Protect public 
health and safety. 


ROP 


A-9 


g. All 
Minimize the impact of |Refueling of equipment within 500 feet of the active floodplain of any waterbody is 


|Requirement/Standard 


Before initiating any oil and gas or related activity or operation, develop a comprehensive spill 
prevention, control, and countermeasure plan per 40 CFR 112. The plan shall consider the 
following requirements: 
a. Sufficient oil-spill-cleanup materials shall be stored at all fueling points and vehicle- 
maintenance areas and shall be carried by crews on all overland moves. 
Fuel and other petroleum products and other liquid chemicals shall be stored in proper 
containers at approved locations. Fuel, petroleum products, and other liquid chemicals that 
in total exceed 1,320 gallons shall be stored within an impermeable lined and diked area or 
within approved alternate storage containers. Within 500 feet of waterbodies, fuel 
containers are to be stored within appropriate containment. 
. Liner material shall be compatible with the stored product and capable of remaining 
impermeable during typical weather extremes expected throughout the storage period. 
. Permanent fueling stations shall be lined or have impermeable protection. 
. All fuel containers shall be marked with the responsible party's name, product type, and 
year filled or purchased. 
Notice of any reportable spill (as required by 40 CFR 300.125 and 18 AAC 75.300) shall 
be given to the authorized officer as soon as possible, but no later than 24 hours after 
occurrence. 
oil pans (1.e., “duck ponds” 


b. 


shall be marked with the responsible >s name. 


prohibited. Fuel storage stations shall be located at least 500 feet from any waterbody with 
the exception that small caches (up to 210 gallons) for motorboats, float planes, ski planes, 
and small equipment. 


ROP 

A-5 {contaminants from 
refueling operations on 
fish, wildlife, and the 
environment. 

ROP | Minimize the impacts to 

A-7  |the environment of 
disposal of produced 
fluids recovered during 
the development phase 
on fish, wildlife, and the 
environment. 

ROP |Minimize conflicts 

A-8  |resulting from 


interaction between 
humans and bears during 
oil and gas activities. 


Reduce air quality 
impacts. 


Discharge of produced water in upland areas and marine waters is prohibited. 


Lessees will prepare and implement bear-interaction plans to minimize conflicts between 

bears and humans. These plans shall include measures to: 

a. Minimize attraction of bears to the drill sites. 

b. Organize layout of buildings and work sites to minimize human-bear interactions. 

c. Warn personnel of bears near or on work sites and identify proper procedures to be 
followed. 

. Establish procedures, if authorized, to discourage bears from approaching the work site. 

. Provide contingencies in the event bears do not leave the site or cannot be discouraged by 
authorized personnel. 

. Discuss proper storage and disposal of materials that may be toxic to bears. 

. Provide a systematic record of bears on the work site and in the immediate area. 

All operations (vehicles and equipment) that burn diesel fuels must use “ultra-low sulfur” 

diesel as defined by the EPA. 
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[LS or Description or 
ROP | Objective 


Requirement/Standard 


ROP 


A-10 


Prevent unnecessary or 
undue degradation of the 
lands and protect health. 


This measure includes the following elements: 

a. BLM may require a project proponent to provide a minimum of one year of baseline 
ambient air monitoring data for any pollutants of concern. If BLM determines baseline 
monitoring is required, this pre-analysis data must meet DEC and EPA air monitoring 
standards and cover the year prior to the submittal. 

. BLM may require monitoring for the life of the Project , depending on the potential air 
emissions’ magnitude, proximity to a federal Class I area, Class I] area, or population 
center, proximity to a non-attainment or maintenance area, meteorological or geographic 
conditions, existing air quality conditions, existing area development, or issues identified 
during the project’s NEPA analysis. 

. For an application to develop a potential substantial air pollutant emission source, the 
proponent shall prepare an emissions inventory that includes quantified emissions of 
regulated air pollutants from all direct and indirect sources related to the proposed project. 

. For an application to develop a potential substantial air pollutant emission source, BLM 
may require the proponent to provide an emissions reduction plan. 

. For an application to develop a potential substantial air pollutant emission source, the AO 
may require air quality modeling analyzing the project’s direct, indirect, or cumulative 
impacts to air quality. The modeling shall compare predicted impacts to all applicable 
local, State, and federal air quality standards and increments, as well as other scientifically 
defensible significance thresholds. 

BLM may require air quality mitigation measures and strategies within its authority, in 
addition to regulatory requirements and proponent committed emission reduction 
measures. 

. If ambient air monitoring indicates project-related emissions are causing or contributing to 
impacts that would cause undue degradation, exceedances of NAAQS, or fail to protect 
health, the AO may require changes to reduce emissions. 

. Publicly available reports on air quality baseline monitoring, emissions inventory, and 
modeling results shall be provided by the project proponent to the NSB and to local 
communities and tribes. 


ROP 
A-11 


Ensure that permitted 


activities do not create 
human health risks 
through the 
contamination of 
subsistence foods. 


A lessee proposing a permanent development shall design and implement a monitoring 
study of contaminants in locally-used subsistence foods. The study shall examine 
subsistence foods for all contaminants that could be associated with the proposal. The 
study shall identify the level of contaminants in subsistence foods prior to the proposed 
development and monitor the level of these contaminants throughout the development’s 
operation and abandonment phases. If ongoing monitoring detects a measurable and 
persistent increase in a contaminant in subsistence foods, the lessee shall design and 
implement a study to determine how much, if any, of the increase in the contaminant in 
subsistence foods originates from the lessee's activities. If the study determines that a 
portion of the increase in contamination in subsistence foods is caused by the lessee's 
activities, the AO may require changes in the lessee’s processes to reduce or eliminate the 
contaminant’s emissions. 


[ROP 


1p 


rotect subsistence use 


All roads must be designed, constructed, maintained, and operated to create minimal 


E-1 land access to subsistence | environmental impacts and to protect subsistence use and access to subsistence use areas. 
hunting and fishing areas 
and minimize the impact 
of oil and gas activities 
on air, land, water, fish, 
and wildlife resources. 
ROP ees negative If an oil spill with potential impacts to public health occurs, BLM will consider: 
A-12 |health impacts associated |f. Immediate health impacts and responses for affected communities and individuals. 
with oil spills. g. Long-term contamination monitoring of subsistence food sources. 
h. Long-term monitoring of potential human health impacts. 
i. Perceptions of contamination and subsequent changes in consumption patterns. 
j. Health promotion activities and communication strategies to maintain traditional food 
consumption. 
ROP. |Protect fish-bearing Permanent oil and gas facilities are prohibited within 500 feet of fish-bearing waterbodies 
E-2 | waterbodies, water (as measured from the ordinary high-water mark). Essential pipeline and road crossings 


quality and aquatic 
_|habitats. 


ies 


will be permitted on a case-by-case basis. Note: Also refer to Stipulations K-1 and K-2. 
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LS or | Description or Requirement/Standard 

ROP | Objective 

ROP /|Maintain free passage of | Linear infrastructure that connects to the shoreline (e.g., causeways, docks) is prohibited in 

E-3 |marine and anadromous |river mouths or deltas. Artificial gravel islands and permanent bottom-founded structures 
fish and protect are prohibited in river mouths or active stream channels on river deltas. 
subsistence use and 
access to subsistence 
hunting and fishing. : 

ROP |Minimize the potential | All pipelines shall be designed, constructed, and operated under an AO-approved Quality 

E-4 _ |for pipeline leaks, the Assurance/Quality Control plan that is specific to the product transported and shall be 
resulting environmental |constructed to accommodate the best available technology for detecting and preventing 
damage, and industrial | corrosion or mechanical defects during routine structural integrity inspections. 
accidents. 

ROP _ |Minimize impacts of the | Facilities shall be designed and located to minimize the development footprint. Issues and 

E-5 |development footprint. {methods to be considered include: 

a. Use of maximum extended-reach drilling for production drilling. 

b. Sharing facilities with existing development. 

c. Collocation of all oil and gas facilities, except airstrips, docks, and seawater-treatment 
plants, with drill pads. 

d. Integration of airstrips with roads. 

e. Use of gravel-reduction technologies (e.g., insulated or pile-supported pads). 

f. Coordination of facilities with infrastructure in support of offshore development. 

Note: Where aircraft traffic is a concern, consideration shall be given to balancing gravel 

pad size and available supply storage capacity with potential reductions in the use of 

aircraft to support oil and gas operations. 

ROP |Minimize disruption of | Pipelines and roads shall be designed to allow the free movement of caribou and the safe, 

E-7 _|caribou movement and __| unimpeded passage of the public while participating in subsistence activities. The accepted 
subsistence use. design practices are: 

a. Elevating aboveground pipelines a minimum of 7 feet as measured from the ground to the 
bottom of the pipeline at VSMs. 

b. In areas where facilities or terrain may funnel caribou movement, ramps over pipelines, 
buried pipelines, or pipelines buried under roads may be required by the AO. 

c. A minimum distance of 500 feet between pipelines and roads shall be maintained. 
Separating roads from pipelines may not be feasible within narrow land corridors between 
lakes and where pipelines and roads converge on a drill pad. Where it is not feasible to 
separate pipelines and roads, alternative pipeline routes, designs and possible burial within 
the road will be considered by the AO. 

ROP |Minimize the impact of |Gravel mine site design and reclamation will be in accordance with a plan approved by the 

E-8 |mineral materials mining| AO. The plan shall consider: 
activities on air, land, a. Locations outside the active floodplain. 
water, fish, and wildlife |b. Design of gravel mine sites within active floodplains to serve as water reservoirs for future 
resources. use. 

c. Potential use of the site for enhancing fish and wildlife habitat. 

d. Potential storage and reuse of sod/overburden for the mine site or at other disturbed sites on 
the North Slope. 

ROP _ |Avoidance of human- a. Lessee shall use best available technology to prevent facilities from providing nesting, 

E-9  |caused increases in denning, or shelter sites for ravens, raptors, and foxes. The lessee shall provide the AO with 
populations of predators an annual report on the use of facilities by ravens, raptors, and foxes as nesting, denning, 
of ground nesting birds. and shelter sites. 

b. Feeding wildlife is prohibited. 

ROP |Minimize bird collisions | Flagging of structures (e.g., elevated utility lines, guy wires) shall be required to minimize 

E-10 | with infrastructure, bird collision. All facility external lighting shall be designed to direct artificial exterior 
especially during lighting inward and downward or be fitted with shields to reduce reflectivity in clouds and 
migration and inclement | fog conditions. 

| weather. 

ROP |Prevent or minimize the |a. Removal of more than 100 cubic yards of bedrock outcrops, sand, and/or gravel from cliffs 

E-15  |loss of nesting habitat shall be prohibited. 
for cliff nesting raptors. |b. Any extraction of sand and/or gravel from an active river or stream channel shall be 

prohibited unless preceded by a hydrological study that indicates no potential impact to the 
be integrity of the river bluffs. 
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[LS or |Description or 

ROP |Objective 

ROP |Minimize the effects of 

F-1 |low-flying aircraft on 
wildlife, subsistence 
activities, and local 
communities. 


Requirement/Standard 


The lessee shall ensure that aircraft used for permitted activities maintain altitudes according 
to the following guidelines (Note: This ROP is not intended to restrict flights necessary to 

survey wildlife. Flights necessary to gain this information will be restricted to the minimum. ): 
a. Aircraft shall maintain an altitude of at least 1,500 feet aboveground level when within 0.5 


b. 


_ Land user shall submit an aircraft use plan as part of an oil and gas development proposal. 


. Proposed aircraft use plans should be reviewed by appropriate federal, State, and borough 


. The number of takeoffs and landings to support oil and gas operations with necessary 


. Use of aircraft, especially rotary wing aircraft, near known subsistence camps and cabins or 


. Aircraft used for permitted activities shall maintain an altitude of at least 2,000 feet above 


. Aircraft used for permitted activities shall maintain an altitude of at least 2,000 feet above 


. Hazing of wildlife by aircraft is prohibited. Pursuit of running wildlife is hazing. 


. Fixed-wing aircraft used as part of a BLM-authorized activity along the coast shall 


. Aircraft used as part of a BLM-authorized activity along the coast and shore fast ice zone 


mile of cliffs identified as raptor nesting sites from April 15 through August 15. 
Aircraft shall maintain an altitude of at least 1,000 feet above ground level over caribou 
winter ranges from December | through May 1. 


The plan shall address strategies to minimize impacts to subsistence hunting and associated 
activities. 


agencies. Adjustments, including suspension of all flights, may be required by the AO if 
resulting disturbance is determined to be unacceptable. 


materials and supplies should be limited to the maximum extent possible. 


during sensitive subsistence hunting periods (spring goose hunting and fall caribou and 
moose hunting) should be kept to a minimum. 


ground level over the Teshekpuk Lake Caribou Habitat Area from May 20 through August 
20. Aircraft use by oil and gas lessees in the Goose Molting Area should be minimized 
from May 20 through August 20. 


ground level over the Utukok River Uplands Special Area from May 20 through August 
20. 


maintain minimum altitude of 2,000 feet when within a 0.5 mile of walrus haulouts. 
Helicopters used as part of a BLM-authorized activity along the coast shall maintain 
minimum altitude of 3,000 feet and a 1.0-mile buffer from walrus haulouts. 


shall maintain minimum altitude of 3,000 feet when within 1.0 mile of all listed marine 
mammal species. 
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LS or | Description or Requirement/Standard 
ROP. | Objective 
ROP {Provide opportunities for | Lessee/permittee shall consult directly with affected communities using the following 

H-1  |participation in planning | guidelines: 

and decision making to |a. Before submitting an application to BLM, the applicant shall consult with directly affected 


prevent unreasonable subsistence communities, NSB, and the NPR-A Subsistence Advisory Panel to discuss the 
conflicts between siting, timing, and methods of their proposed operations. The applicant shall make every 
subsistence uses and reasonable effort, including such mechanisms as conflict avoidance agreements and 

other activities. mitigating measures, to ensure that proposed activities will not result in unreasonable 


interference with subsistence activities. 

b. The applicant shall submit documentation of consultation efforts as part of its operations 
plan. The applicant must allow time for BLM to conduct formal government-to- 
government consultation with Native Tribal governments if the proposed action requires it. 

c. A plan shall be developed that shows how the activity will be scheduled and located to 
prevent unreasonable conflicts with subsistence activities. The plan should address the 
following items: 

_ 1. A detailed description of the activities to take place. 

2. A description of how the lessee/permittee will minimize and/or address potential 

impacts identified by the AO. 

. A detailed description of the monitoring effort to take place, including process, 
procedures, personnel involved and points of contact both at the work site and in the 
local community. 

4. Communication elements to provide information on how the applicant will keep 
potentially affected individuals and communities up-to-date on the progress of the 
activities and locations of possible, short-term conflicts with subsistence activities. 

5. Procedures necessary to facilitate access by subsistence users to the permittees’ area 
of activity or facilities. 

d. During development, monitoring plans must be established for new permanent facilities to 
assess an appropriate range of potential effects on resources and subsistence. 

e. Permittees that propose barging facilities, equipment, supplies, or other materials to the 
NPR-A in support of activities in the NPR-A shall notify, confer, and coordinate with the 
Alaska Eskimo Whaling Commission, the appropriate local community whaling captains’ 
associations, and NSB to minimize impacts from barging on subsistence whaling activities. 

f. Barge operators requiring a BLM permit are required to demonstrate that barging activities 
will not have unmitigable adverse impacts on the availability of marine mammals to 
subsistence hunters. 

g. All vessels over 50 feet long engaged in operations requiring a BLM permit must have an 
Automatic Identification System transponder system on the vessel. 

ROP |Minimize impacts to Hunting and trapping by lessee's/permittee’s employees, agents, and contractors are 

H-3 _|sport hunting and prohibited when persons are on “work status.” Work status is defined as the period during 

trapping species and to | which an individual is under the control and supervision of an employer. Work status is 

subsistence harvest of | terminated when the individual’s shift ends and he/she returns to a public airport or 
| 


those animals. community (e.g., Fairbanks, Utqiagvik, Nuiqsut, or Deadhorse). Use of lessee/permittee 
facilities, equipment, or transport for personal access or aid in hunting and trapping is 
prohibited. 


1S) 
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[LS or | Description or Requirement/Standard 
ROP _| Objective 


ROP |Minimize cultural and |All personnel shall be provided information concerning applicable stipulations, ROPs, 

I-1 resource conflicts. standards, and specific types of environmental, social, traditional, and cultural concerns that 
- |relate to the region. All personnel involved in permitted activities shall attend an orientation 

program at least once a year and the orientation program should: 

a. Provide sufficient detail to notify personnel of applicable stipulations and ROPs, as well as 
specific types of environmental, social, and traditional and cultural concerns that relate to 
the region. 

b. Address the importance of not disturbing archaeological and biological resources and 
habitats, and provide guidance on how to avoid disturbance. 

c. Include guidance on the preparation, production, and distribution of information cards on 
endangered and/or threatened species. 

d. Be designed to increase sensitivity and understanding of local community values, customs, 
and lifestyles. 

e. Include information concerning avoidance of conflicts with subsistence, commercial 
fishing activities, and pertinent mitigation. 

f. Include information for aircraft personnel concerning subsistence activities and 
areas/seasons that are particularly sensitive to disturbance by low-flying aircraft. 

g. Provide that individual training is transferable from one facility to another except for 
elements of the training specific to a particular site. 

h. Include on-site records of all personnel who attend the program for so long as the site is 
active. 

i. Include a module discussing bear interaction plans to minimize conflicts between bears and 
humans. 

j. Provide a copy of 43 CFR 3163 regarding Non-Compliance Assessment and Penalties to 
on-site personnel. 

k. Include training designed to ensure strict compliance with local and corporate drug and 
alcohol policies. 

|. Include training developed to train employees on how to prevent transmission of 

_ |. communicable diseases, including sexually transmitted diseases, to the local communities. 


Source: BLM 2022. 

Note: AO (authorized officer); AOGCC (Alaska Oil and Gas Conservation Commission); BLM (Bureau of Land Management); DEC (Alaska Department of 
Environmental Conservation); EPA (U.S. Environmental Protection Agency); LS (lease stipulation); NAAQS (National Ambient Air Quality Standards); 
NEPA (National Environmental Policy Act); NPR-A (National Petroleum Reserve in Alaska); NSB (North Slope Borough); ROP (required operating 
procedure); VSM (vertical support member). 


All action alternatives would require exceptions from existing LSs and ROPs, as detailed in Table D.4.9 in 
Appendix D.1, Alternatives Development. When exceptions are granted, they typically are specific to stated 
Project actions or locations and are not granted for all Project actions. Exceptions that would affect public health 
would include those to ROPs A-5, E-2, and E-7. 


ROP A-5 prohibits refueling of equipment within 500 feet of the active floodplain and storage of fuel within 500 
feet of any waterbody, with some exceptions. Exceptions for ROP A-5 may be required to support refueling and 
fuel storage for marine vessels and specialized equipment for which regular movement is not feasible (e.g., crane) 
during construction. All action alternatives include road and pipeline crossings of fish-bearing waterbodies 
(including one or more of the waterbodies protected in ROP E-2) and freshwater intake pipelines (varies by 
alternative) (Figure 3.10.2). As a result, it is not possible in all instances to avoid encroachment within 500 feet of 
every waterbody. It may not be feasible in all areas to maintain a minimum distance of 500 feet between pipelines 
and roads (ROP E-2 and ROP E-7), due to permanent oil and gas facilities, road, and pipeline design constraints. 
Exceptions would occur where permanent oil and gas facilities, roads and pipelines converge on a drill site or at 
narrow land corridors between lakes where it is not possible to maintain 500 feet of separation between pipelines 
and roads without increasing potential impacts to waterbodies. 


3.18.2.1.2 Proponent’s Design Measures to Avoid and Minimize Effects 
CPAI’s design features to avoid or minimize impacts are listed in Table 1.1.2 in Appendix I.1, Avoidance, 


Minimization, and Mitigation. 
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3.18.2.1.3 Resource Specialists Additional Suggested Avoidance, Minimization, or Mitigation* 


Additional suggested mitigation measures to minimize the effects of Project-related changes to health could 
include the following: 

e Limited health data is available for Nuiqsut. The best data available date from the NSB’s 2010 survey. 
Funding a collection of health information for Nuigsut and studies of contaminant levels in local 
subsistence resources would provide better data for evaluation of potential health effects associated with 
oil field development and operation. 

e Create a public health monitoring program at a regional level to track health inglosiers that are vulnerable 
to impacts from oil and gas activities. These indicators should focus on health outcomes and/or 
determinants of local concern that can be tied to oil and gas activity. Where possible, indicators should 
include threshold levels and specific actions should be developed for when thresholds are surpassed. If a 
monitoring program is to be implemented, the State of Alaska, NSB, and the Alaska Native Tribal Health 
Consortium should be consulted in the identification of appropriate indicators, thresholds, and responsive 
actions. 

e Establish a Nuiqsut public health coordination group to conduct health education and engage the 
community in the public health monitoring program described above. 


3.18.2.1.4 Public and Cooperating Agency Suggested Mitigation Measures* 


Additional mitigation measures suggested by cooperating agencies and in public comments on the Draft 

_ Supplemental EIS are listed in Tables 1.4.1 and 1.5.1, in Appendix I.1, Avoidance, Minimization, and Mitigation. 
_ The following public and cooperating agency additional suggested mitigation measures may reduce impacts to 
publ health. 
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_e Proposed projects that would have a gravel footprint exceeding 300 acres would be limited to developing 
no more than 65% of the proposed project before instituting a minimum 2-year pause to observe project 
impacts (e.g., permafrost, hydrology, caribou, subsistence). The authorized officer will be responsible for 
determining the need for permit review based on the monitored findings. 
e Drill site BTS and the gravel roadway to BTS will not be authorized for construction for three years after 
the construction of the Project's other three drill sites is complete. 
-e CPAI will provide Nuiqsut $250,000 for search and rescue equipment and operations with the start of 
Project construction (i.e., gravel placement). CPAI will provide a second $250,000 payment to Nuiqsut 
for additional search and rescue equipment following commissioning of the Willow processing facility. 
| e Install air quality monitoring stations at a predominantly down-wind location on a gravel pad used to 
directly support drilling or operations (e.g., drill site pad, processing facility pad). One air monitoring 
station will be required for every five drill site pads or single processing facility, per development project. | 
This data will be collected and be made publicly available in real time through the North Slope Science 
Initiative website. 
e Fund the collection of baseline health information on Nuiqsut residents and a Community Health Study 
that studies contaminant levels in local subsistence resources. The study shall include a section on 
potential trends that may have occurred in local health during the Covid-19 activity slowdown in 2020. 
-e CPAI will prepare a coordination plan between the Kuparuk, Alpine, and Willow developments to 
minimize the use flaring across all three developments and to reduce the incidences of multiple facilities 
flaring simultaneously. When simultaneous flaring must occur, the length of flare overlap shall be 
minimized to the greatest extent possible. 
_e Fund an NSB wildlife biologist position stationed in Nuiqsut to help the community and NSB monitor 
wildlife health and provide the community information on the safety of consuming subsistence resources. 
ie Subsistence access ramps: 


_ oO Develop an adaptive management plan for subsistence access ramps that considers community 

input for improvements to subsistence ramp design and to address modifications of existing 
subsistence ramps. New subsistence tes will be placed at a minimum of | ramp for every 3 

miles of new gravel road. 

_o CPAI will meet with the community of Nuiqsut to establish subsistence ramp design parameters 

to ensure the designs are adequate for users. Design parameters will include a minimum length 
“landing ramp” at the top that is level and long enough to accommodate snow machines pulling 
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sleds without sleds having to enter the associated pullout or adjacent road. The design parameters 

will set a maximum grade of the ramps. 

| o The subsistence ramp pullouts will be signed that materials and equipment are not to be stored at 
pullouts. Warning signs will be placed on the adjacent roadway approaching the subsistence 
ramp/pullout to warn drivers of the potential for vehicles (e.g., snowmachines, all-terrain 
vehicles) crossing the road. 

o Subsistence ramp locations will be made available to local search and rescue groups (e.g., 
Nuiqsut, NSB) as GPS coordinates and on published maps. 
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made available in near real time for the community and the public at large. 

e Provide periodic testing of consumable subsistence resources for contamination. Testing frequency and 
the number of samples tested per testing interval will be determined in consultation with the community 
of Nuiqsut. 

e CPAI shall fund the Nuiqsut air quality monitoring station. A third-party contractor will be identified to 
operate and maintain the station. The third-party contractor will develop a training program open to 
Nuiqsut residents for operating and maintaining the monitoring station, with appropriate technical 

oversight completed by the contractor. 

e Develop an ongoing contamination study program (e.g., snow sampling, fish sampling) and adaptive 

management plan to address found contamination. Any contamination found in excess of State or EPA 

levels will be reported to ADEC within 72 hours of being determined. 

_e Monitor water quality, permafrost, and vegetation near sites where hydraulic fracturing or deep well 

injection (i.e., underground injection control wells) are occurring for potential contamination or 

unanticipated impacts. Develop an adaptive management plan that outlines how impacts would be 
analyzed and potentially addressed. 

_e BLM shall coordinate with the State of Alaska and the NSB to provide an adequate number of inspectors 

on site during construction and operations of the Project to ensure the project is in compliance with its 

permits. CPAI shall provide site access and accommodations to the required inspection staff. 

_e Institute a monitoring program for drill site BT2 to determine if contamination migrates off the gravel 

pad. Monitoring shall include water, snow, soil, and vegetation sampling. Any contamination found in 

excess of State or EPA levels will be reported to ADEC within 72 hours of being determined. 

e Imported foods are frequently stored improperly and are damaged or ruined prior to arrival in Nuiqsut. 

CPAI shall pay to construct food storage facilities at airports in Deadhorse and Utqiagvik to protect 

perishable goods from precipitation, freezing, spoiling, and wildlife. 

Construct and operate an environmental testing laboratory in Nuigsut. 

_e Provide funding to support the Nuiqsut healthcare clinic so that treatment options available in the clinic 

can address the most frequent concerns (e.g., asthma). 

e Provide funding to the City of Nuiqsut to contract with a third-party professional organization or 

consultant to develop and administer a human health study. The study shall consider unique aspects to life | 

on the North Slope, including the consumption of subsistence food sources. | 

e Provide gravel and building materials for construction of a public greenhouse suitable for Arctic 

conditions, to protect food security and allow communities to better adapt to the future climate through 

the establishment of local fresh food production. 

e Permittee shall work with the local community to improve food storage capacity and durability. This 

could include providing gravel and insulation to "harden" existing cellars, providing transportation of 

chest freezers to the North Slope, ete. 

: e Permittee shall work with the BLM to facilitate access to contaminated sites using temporary and 

permanent Willow Project infrastructure to promote clean-up efforts. 

e Permittee shall use the best available technology to reduce venting of methane to the atmosphere during 

wellhead and processing facility maintenance. Remote inspections of pipelines and well-pads will occur 

once per quarter to inspect for methane leaks. 

_e Develop a water quality monitoring plan to regularly sample area waterways for contamination 

downstream from Project facilities. 
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3.18.2.3 Alternative A: No Action 

Under Alternative A, the Project would not be constructed. There would be no new effects on public health in 
Nuigsut and other PAC areas from the Project. Nuiqsut residents are likely to continue to have limited access to 
advanced medical care and higher rates of some health issues, such as upper and lower respiratory illnesses, as 
described in Section 3.18.1, Affected Environment. 


3.18.2.4 Alternative B: Proponent’s Project 
3.18.2.4.1 Construction Phase 


3.18.2.4.1.1 Health Effect Category 1: Social Determinants of Health* 

Employment: Construction activities would result in additional employment opportunities in Nuiqsut. Although 
most construction jobs would be filled by non-locals, even a small number of additional jobs would positively 
impact the community’s relatively small labor force and reduce unemployment. Any increase in the number of 
jobs would also increase household income and dividends for ASRC and Kuukpik shareholders if these 
corporations have subsidiaries working on Project construction. 


Economic status: Household incomes in Nuiqsut rely heavily on wage income and dividends from ANCSA 
corporations (Section 3.16). Project construction would increase household incomes for Nuigsut residents 
employed with Project construction jobs, and dividend income would also increase for ASRC and Kuukpik 
shareholders if these corporations have subsidiaries working on Project construction. 
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Social connections/cultural continuity: Cultural factors are important determinants of health in that people who 
are involved with their communities and culture tend to be healthier than people who are not (EXP Energy 
Services Inc. 2022). Few non-local construction workers would be expected to interact with Nuigsut residents. If 
Nuiqsut residents are hired and stay in Project camps, they would have more interaction with non-local workers, 
decreased connections with their social support network, potential time conflicts for subsistence activities and 
potential effects on health. Not all Nuiqsut residents would find jobs or receive ANCSA dividends, resulting in 
the potential for social tensions regarding an uneven distribution of money in the community (McAninch 2012). 
Cultural continuity would be impacted if subsistence activities were interrupted by construction activities that 
could restrict access to subsistence harvest areas or decrease subsistence resource availability. 


Mental health: Mental health, or behavioral health, is increasingly considered a critical component of overall 
health and is linked to physical health and well-being for people at all ages. Mental health was recognized in the 
U.S. Surgeon General's 1999 report as being fundamental to overall health (EXP Energy Services Inc. 2022; 
USDHHS 2001). Construction activities would result in increased air and noise emissions, including in currently 
undeveloped areas Nuiqsut residents use or travel through. Development-related noise could cause irritation, 
annoyance, or sleep disturbance among individuals who experience it (BLM 2012c). This would increase stress in 
some Nuiqsut residents and could lead to or exacerbate mental health issues such as anxiety and depression and 
could lead to a decline in physical health and overall well-being. Residents who apply for jobs and are not hired 
may also experience these conditions. As discussed in BLM (2018a), rapid modernization and development, as 
well as other multiple stressful conditions, including significant changes in diet, housing, and traditional culture, 
have led to negative health outcomes, including suicide. 


General health: Construction would not affect general health in Nuiqsut unless there is a decline in mental health, 
as described above, which could then be related to a potential decline in physical health and well-being. 


3.18.2.4.1.2 Health Effect Category 2: Accidents and Injuries 
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Construction activities could result in an increased potential for accidents and injuries for Nuiqsut residents. 
Construction activity could result in changes in local travel patterns and use of new travel routes would increase 
the potential for accidents and injuries, particularly if residents must travel farther or along unfamiliar routes. 


3.18.2.4.1.3 Health Effect Category 3: Exposure to Potentially Hazardous Materials* 

Air quality: Most Project construction activities would occur over 20 miles from Nuiqsut. Prevailing winds would 
typically blow equipment emissions and dust to the southwest, away from Nuigsut, so construction activities 
would not impact air quality in the community. Several isolated construction activities would occur closer to 
Nuigsut (such as the mine site approximately 7 miles away) or east to northeast of Nuiqsut (such as the HDD 
crossing pads along the Colville River). These activities would occur only during construction. 


As discussed in Section 4.4, Hazardous Materials, polycyclic aromatic hydrocarbons (PAHs) can be generated 
through the combustion of organic fuels. Combustion fuel for the Project would primarily consist of processed 
natural gas and ULSD. PAHs are not generally found in natural gas, and they are not expected in the Willow fuel 
gas due to their high molecular weight and their tendency to remain with crude oil in the liquid phase during 
separation at the WCF. 


a eT Ee ne ne a Ee Ta Cap Grn TEN ay tae eae Ta aE ae Tt pea ean Sat 


| air quality data confirmed there was no ozone development in Nuiqsut. 


_ Air pollutant emissions: Total life-of-project hazardous air pollutant emissions for the action alternatives and 
module delivery options are presented in Section 3.3, Air Quality, Tables 3.3.5, 3.3.6, and 3.3.7. The air emissions | 
analysis found that Project impacts at Nuiqsut would be well below NAAQS and AAAQS, PSD increments, and 
HAP thresholds for all action alternatives. Section 3.3, Table 3.3.8, provides a summary of near-field air quality 
impacts for the action alternatives and module delivery options. 


_ The Project would be below all applicable air quality thresholds under all other action alternatives and module 

_ delivery options. The cancer risks for modeled individual HAPs, as well as total cancer risks across all HAPs, 

_ would be less than a one-in-one-million risk for all carcinogenic HAPs analyzed. HAP impacts from the 

_ construction, BT! and BT2 pre-drilling, and developmental drilling scenarios were not directly modeled as HAP 
_ emissions, but these activities would be comparable to or lower than the results obtained for routine operations. 
Maximum HAP impacts in the analysis area and estimated cancer risk at Nuiqsut from routine operations are 

_ shown in Section 3.3, Table 3.3.11. For other project activities, HAPs impacts were not directly assessed with a 
_ model because HAPs emissions from other activities would be substantially lower than the routine operations 

_ development scenario. 


: Oil Combustion: The downstream combustion of products refined from Willow oil would lead to emissions of 
_ criteria and hazardous air pollutants which would impact air quality and public health. An assessment of these 
| impacts is provided in Appendix E.3C, Non-GHG Downstream Air Quality and Public Health Analysis of 


Water quality: Contractors working on the Project would be required to develop and comply with SWPPPs to 
avoid or minimize pollutant discharge to waters. No effects on freshwater water quality are expected. 


Subsistence Contaminant Levels : Section 3.16 discusses the potential effects on subsistence during construction 
and Chapter 4.0, Spill Risk Assessment, provides an analysis of potential spills and their likelihood during 
construction. Construction-related impacts to subsistence resources could occur for a limited time, primarily from 
potential hazardous material spills. Potential construction spill locations could include marine waters, ice and 
gravel infrastructure locations, and the Tinmiaqsiugvik Mine Site. Most spills would be expected to be very small 
to small, localized, and contained quickly. However, because subsistence resources would be displaced, diverted 
away from, or avoid the construction area (due to the increased human activity, traffic, and noise), they would 
likely not be exposed to hazardous materials. No long-term effects on subsistence resource contaminant levels are 
expected. 
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3.18.2.4.1.4 Health Effect Category 4: Food, Nutrition, and Subsistence Activities* 

Food and nutrition: Section 3.16 describes potential effects on subsistence and sociocultural systems. Subsistence 
roles within a community naturally change over time due to household circumstances (e.g., age and number of 
household members, employment levels), and communities generally adapt to these changes; however, a sudden 
change in employment levels in the community may cause at least a temporary disruption in social ties and roles 
within the community of Nuigsut, which could cause a decline in the distribution of subsistence foods for a period 
of time and decreased food security for some households. Lacking constant access to food is related to negative 
health outcomes such as weight-gain and premature mortality (Brownson et al. 2006; Adams et al. 2003; EXP 
Energy Services, Inc. 2022). Top reasons for reporting decreased harvests in rural Alaska communities include a 
lack of harvest effort; reduced resource availability; a lack of time due to work; other personal reasons; and less 
sharing. Thus, changes in resource availability resulting from the Project, increased local employment rates, and 
decreased distribution of subsistence resources could all contribute to decreased food security in affected 
communities (Fall and Kostick 2018). Increased incomes for some households would provide funds to support 
subsistence activities and allow for the purchase of more store-bought foods, potentially offsetting some effects 
on food insecurity during Project construction. 


Subsistence activities: Section 3.16 describes the potential effects on subsistence, including changes in traditional 
means of access and potential harvester avoidance of Project construction areas. Decreases in subsistence 
activities and lifestyle could potentially lead to related adverse health outcomes. 


3.18.2.4.1.5 Health Effect Category 5: Infectious Disease 
Non-local construction workers would have little contact with Nuiqsut residents, and construction would not 
affect infectious disease levels in the community. 


3.18.2.4.1.6 Health Effect Category 6: Water and Sanitation 
There would be no effect on drinking water or sanitation for Nuiqsut. 


3.18.2.4.1.7 Health Effect Category 7: Noncommunicable and Chronic Diseases 
Construction activities would not directly affect noncommunicable or chronic disease levels in Nuiqsut, although 
construction activities could increase stress levels for some Nuiqsut residents, increasing disease susceptibility. 


3.18.2.4.1.8 Health Effect Category 8: Health Services Infrastructure and Capacity 

Non-local construction workers would be housed at construction camps and would have access to on-site medical 
facilities and transportation to an urban area for advanced medical treatment, if needed. There would be no effect 
on community health services in Nuiqsut. 


3.18.2.4.2 Operations and Drilling Phases 


Operations and drilling activities would have the same effects described above for construction, except the 
duration of the effects would continue for the life of the Project (through Year 30). If subsistence harvest and 
sharing activities are disrupted for the long term, effects on cultural connectivity and social connections would 
last beyond the life of the Project. Similarly, if residents’ stress levels increase due to increased concerns about 
subsistence access and harvests, the increased stress could become chronic and indirectly contribute to poorer 
overall health for some residents. 


3.18.2.5 Alternative C: Disconnected Infield Roads 

Effects for this alternative would be the same as described for Alternative B. As noted in Section 3.16, the 
removal of some roads results in reduced impacts on some subsistence resources and increased impacts on others 
due to increased flight activity. Overall, the effects on food, nutrition, and subsistence (HEC4) social connections 
and cultural continuity (HEC1) would be somewhat less but not substantially different than Alternative B. Effects 
on accidents and injuries (HEC2) may be less given the reduced potential for conflicts with road traffic, but still 
greater than Alternative D. 


3.18.2.6 Alternative D: Disconnected Access 
Effects for this alternative would be the same as described for Alternative C. Elimination of the access road may 
reduce some subsistence impacts but may also result in more flight activity. Overall, the effects on food, nutrition, 
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and subsistence (HEC4) and social connections and cultural continuity (HEC1) would be somewhat less but not 
be measurably different from Alternatives B and C. With no access road, the potential for accidents and injuries 
(HEC2) may be reduced compared to Alternatives B and C. 
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_ analysis and a separate future decision. 


| The extent and types of impacts under Alternative E would be similar to those described for Alternative B, but 

_ Alternative E would have a 60.6-acre-smaller gravel footprint (428.4 total acres), 64.0 fewer miles of ice road, 

_ one fewer year of construction, and less ground and helicopter traffic. Alternative E’s reduced impacts may result 
in reduced impacts on some subsistence resources. Overall, the effects on food, nutrition, and subsistence 

_ (HEC4), and social connections and cultural continuity (HEC1) would be somewhat less but not substantially 
_ different than Alternative B. Effects on accidents and injuries (HEC2) may be less given the reduced potential for 
conflicts with road traffic. Alternative E would require similar LS and ROP exceptions as Alternatives B, C, and 
nD: 


_ In order to provide an equivalent comparison of the full impacts of each alternative, BLM is including an analysis 
_ that assumes approval of BTS and evaluates BT5 analysis assuming the earliest possible construction start date 
| (Year 7). This is assumed to be the most impactful scenario under Alternative E because it includes BTS and 

_ would have the most overlap between the construction of BT5 and drilling phases at BT1, BT2, and BT3. If BTS 
_ construction is deferred beyond Year 7, the anticipated impacts related to BT5 would be delayed, resulting in 

_ extended temporal impacts, but reducing the severity or intensity of the impacts due to there being less overall 

_ Project activity (i.e., other construction and drilling activity) occurring simultaneously. 


Alternative E would reduce the amount of overall infrastructure (e.g., gravel footprint, miles of gravel road, miles : 
_ of pipeline) that may impede caribou movement and impact subsistence users. Reduced gravel infrastructure 
_ would also lessen impacts to wetlands and vegetation, hydrology, gravel resources, and wildlife 


| Should BLM select Alternative E in its ROD, only three drill site pads (BT1, BT2, and BT3) would be authorized | 
for construction, though a fourth drill site pad (BT5) may be authorized at a later time. Alternative E includes all 


3.18.2.8 Module Delivery Option 1: Atigaru Point Module Transfer Island 

Effects on public health related to the construction of an MTI in Harrison Bay near Atigaru Point to support sealift 
module delivery would primarily result from effects on food, nutrition, and subsistence (HEC4) and related 
effects on social connections and cultural continuity (HEC1) due to the impacts on subsistence described in 
Section 3.16. This option would have impacts on Nuigsut subsistence harvests, particularly of caribou and a lesser 
effect on Utqiagvik subsistence harvesters. 


3.18.2.9 Module Delivery Option 2: Point Lonely Module Transfer Island 

Effects on public health from an MTI at Point Lonely to support sealift module delivery would not be measurably 
different from Option 1. This option would affect subsistence harvesters from Nuigsut less and would affect 
Utqiagvik subsistence harvesters more, particularly caribou harvesters. 


Bylo. cal 0) Module Delivery Option 3: Colville River Crossing 

Module delivery Option 3 would not include an MTI and would eliminate or reduce many of the subsistence 
impacts associated with Options | and 2, including the construction of new offshore marine infrastructure, the 
overall volume of ground and air traffic, and the number of years of activity. There would be fewer effects on 
food, nutrition, and subsistence (HEC4) and related effects on social connections and cultural continuity (HEC1) 
because no marine infrastructure would be built, and the majority of the activity would be outside of the 
community’s core subsistence use area (the impacts on subsistence are described in Section 3.16). 
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Sel Owed Oil Spills and Accidental Releases 

Most spills and accidental releases would be small and would occur on gravel pads or other developed areas. 
These spills would not affect public health in Nuiqsut. Larger spills that could occur and spills that migrate off 
gravel pads have the potential to contaminate land, water, and subsistence resources such as fish. State and 
national spill response regulations require oil field operators to have plans for spills that limit exposure to fish and 
wildlife and limit public exposure to the spill area or hazardous materials associated with cleanup activities. 
Response activities could also increase air emissions from increased transport of labor and equipment into the 
spill area and increased use of equipment in cleanup activities. Community concerns about potential spills, 
contamination of water and subsistence resources, and additional noise and activities associated with spill 
response could increase stress levels in community residents during and after response activities. 


3.18.3 Unavoidable Adverse, Irretrievable, and Irreplaceable Effects 

Effective implementation of LSs and ROPs for resources that influence public health (air quality, noise, 
sociocultural systems, subsistence, etc.) would help prevent unavoidable adverse, irretrievable, and irreversible 
effects to public health. They would also provide for the long-term sustainability of public health in the analysis 
area. 


3.19 Wilderness Characteristics* 
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_¢ Wilderness Act of September 3, 1964, Public Law 88-577 (as amended): Congress established the 
National Wilderness Preservation System to be composed of federally owned areas designated by 
Congress as “wilderness areas”. Wilderness is defined as: 


e Naval Petroleum Reserves Production Act (NPRPA) of April 5, 1976, Public Law 94-258: Section 105(c) 
of the NPRPA directed that the Secretary of the Interior to establish a task force to conduct a study for 
determination of the values, and best uses for, the lands contained within the NPR-A. 


0 Section 1001(a) directs Congress and the Secretary of the Interior to conduct studies, review 
wilderness characteristics, and make recommendations for wilderness designation of federal lands | 
in Alaska (except for lands in the NPR-A). 
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o Section 1320 “...section 603 of [FLPMA] shall not apply to any lands in Alaska. However, in 
carrying out his duties under section 201 and section 202 of such Act and other applicable laws, 
the Secretary may identify areas in Alaska which he determines a suitable as wilderness and may, | 
from time to time, make recommendations to the Congress for inclusion of any such areas in the 
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e Energy and Minerals Act of December 12, 1980, Public Law 96-514: This Act amended the Naval 
Petroleum Reserves Production Act and exempted the NPR-A from the provisions of FLPMA sections 
202 and 603. 
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_ Management of the NPR-A by BLM is to ensure its lessees, permittees, and agents of its lessees and permittees 

_ comply with all lease stipulations, required operating procedures as identified in the 2022 IAP ROD as well as 

_ project (Willow MDP) design criteria and additional mitigation measures. Approximately 11 million acres of the 
_NPR-A, most of which fall within designated Special Area boundaries is closed to oil and gas leasing and 

_ comprise mostly of special areas. Special areas highlight areas and resources for which BLM will extend 

_ “maximum protection” consistent with exploration of the NPR-A. 


: NPR-A wilderness inventories, based on criteria from the Wilderness Act, were conducted in 1977-78, 2002, and | 
| 2010. The 1977-78 analysis was completed throughout the NPR-A in compliance with section 105(c) and the 
_ 2002 and 2010 reviews were conducted for portions of the NPR-A. 


_ Each survey segregated the NPR-A into eight Wilderness Inventory Areas (WIA) based on watersheds to evaluate 
_ wilderness considerations. During analysis, four areas were designated by the Secretary of the Interior as special 
_ areas: Colville River Valley, Utukok River Uplands, Teshekpuk Lake, and Kasegaluk Lagoon. Two others were 

_ named, Ikpikuk River and DeLong Mountains/Arctic Foothills, but not designated as special areas. Two of the 
_ WIAs were not assigned names (identified as NPR-A G and NPR-A H) as these WIAs have “less to offer than the | 
_ other six.” The Utukok River Uplands, Kasegaluk Lagoon, DeLong Mountains/Arctic Foothills, and NPR-A G 
_ are not within the Project area. None of these WIA designations resulted in Congressionally designated 

_ wilderness areas within the NPR-A. The WIAs that would be impacted by the Project are shown on Figure 3.19.1 

_ and summarized in Table 3.19.1. 


Table 3.19.1. Summary of Wilderness Inventory Areas (WIA) Total Acres, Acres of Bear Tooth Unit within 
WIA, WIA without Wilderness Characteristics, and Description of Associated Wilderness 


Characteristics* 
WIA [Total _—‘| Bear Tooth | WIA’s Wilderness ‘| Description of Associated Wilderness “| 
WIA Unit within | Characteristics Impacted by Characteristics? ‘ 
Acres ia WIA Acres | Existing Development Acres* 
Colville River 2,717,000 |0 ] 7,700 The area remains in a natural condition with the 
Valley majority of use being for subsistence and 


recreation uses. Primitive recreation 
opportunities exist along the river. 

[NPR-AH | 1,901,000 [161,594 ~ {170,000 The lands within a 5-mile radius around | 

Nuiqsut; however, the rest of the lands do meet 

the criteria. There is opportunity for unconfined 


recreation. 
Teshekpuk Lake [1,507,000 ]33,482 im |The Teshekpuk Lake area has opportunity for | 
Area solitude. The area offers outstanding 
opportunities for scientific study and education 
and contains unique biological and 
[se | as _| geomorphological features. | 
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WIA Total Bear Tooth | WIA’s Wilderness 
WIA Unit within | Characteristics Impacted by 
Acres WIA Acres | Existing Development Acres* 


Description of Associated Wilderness | 
Characteristics? 


Ikpikuk River | 3,678,000 |0 o 


The area generally appears to have been ‘7 
affected primarily by the forces of nature, with 
the imprint of man’s work substantially 
unnoticeable. The area has outstanding 
opportunities for solitude or a primitive form 
and unconfined type of recreation. 


pve 
544,000 [0 ny 


Kasegaluk 
Lagoon 


This area is roadless and natural, with some 
impacts from human presence along the lagoon 
shoreline; it offers outstanding opportunities for 


Utukok River 5,006,000 | 0 0 
Uplands 


primitive recreation endeavors. 


The recreation value of the Utukok River 
includes the excellent opportunities to view 
wildlife, to float a river, and to hike within a 
natural arctic environment. The area provides 
opportunities for study of large natural flora and 
fauna. 


NPR-A G 4,831,000 |0 13,000 


The lands within a 5-mile radius around 
Nuiqsut; however, the rest of the lands do meet 
the criteria. There is opportunity for unconfined 
recreation. 


DeLong 1,904,000 |0 
Mountains/Arctic 


Foothills 


=) 


The area provides many primitive recreation 
opportunities, and the 105(c) study found that it 
has the greatest scenic variety of any part of the 
NPR-A. 


: ® Wilderness Inventory Area within 5-miles of villages 
| > Descriptions found in BLM (2020b). 


Total 22,088,000 | 195,076 190,700 
NOTE: NPR-A (National Petroleum Reserve in Alaska). 


Not applicable 


| The analysis area for wilderness characteristics is the maximum distance required for noise levels generated 
| during construction, drilling, or operations to attenuate to ambient levels (Section 3.6) or the area within line-of- 
_ sight from ground-eye-level to the tallest components of the Project (drill rig and communications tower) within a 
_ designated special area. The temporal scale for construction-related impacts is the duration of construction 7 to9 | 
| years; varies by alternative), after which construction equipment and activities would no longer produce noise. 
_ The temporal scale for drilling and operational impacts is through life of the Project (approximately 30 years). 


Noise 


_ Sound levels of 80 to 90 A-weighted dBA typically elicit annoyance (Table 3.6.1), where 60 dBA is viewed as 

_ intrusive. The level of annoyance or intrusion is affected by the persistence of the sound, whether it is impulsive 

_ versus steady, the frequency and magnitude of its fluctuation, and whether the receiver finds the sound to be 

_ pleasant or unpleasant. Ambient sound levels in the analysis area were documented by Stinchcomb (2017) from 

_ June through August 2016 (a period of peak subsistence use) to quantify natural ambient sound and aircraft noise 
| levels. Natural ambient sound levels ranged from 25 to 47 dBA, with a median level of 35 dBA. See Section 3.6 


_ Noise for more detail. 


-Visual 


| Visual resources and scenic quality of the NPR-A are managed through the BLM visual resource management 
_(VRM) system (BLM 1984, 1986). VRM classes are management decisions on how visual resources are managed | 

_ In conjunction with other uses in the NPR-A and are also assigned values of VRM Class I to VRM Class IV 
| (Figure 3.7.6). Scenic quality is the measure of the visual appeal of a unit of land in the analysis area. Scenic 

_ quality i is described as Class A (high quality), Class B (moderate quality), or Class C (low quality). Visual 

_ Tesource inventories (VRI) are used to describe the baseline for the NPR-A. VRI classes represent the relative 

_ value of a visual resource (i.e., VRI Class I is the most valued and VRI Class IV is the least valued). Scenic 

_ quality and visual resources are managed through the BLM VRM system. See Section 3.7 Visual Resources for 


_ more detail. 
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3.19.2 Environmental Consequences* 


3.19.2.1 Avoidance, Minimization, and Mitigation* 


Table 3.19.2. Summary of Applicable Lease Stipulations and Required Operating Procedures to Mitigate 
Impacts to Wilderness Characteristics” 


LS or |Description or Objective Requirement/Standard 

[ROP 

ROP |Protect stream banks, a. Ground operations shall be allowed only when frost and snow cover are sufficient to 

C-2  |minimize compaction of soils,| protect the tundra. Ground operations shall cease when the spring snowmelt begins 
and minimize the breakage, (approximately May 15); the exact dates will be determined by the AO. 
abrasion, compaction, or b. Low-ground-pressure vehicles shall be used for on-the-ground activities off ice roads 
displacement of vegetation. or pads. 

c. Bulldozing of tundra mat and vegetation, trails, or seismic lines is prohibited. 


d. To reduce the possibility of ruts, vehicles shall avoid using the same trails for 
multiple trips unless necessitated by serious safety or superseding environmental 
concer. 

e. The location of ice roads shall be designed and located to minimize compaction of 
soils and the breakage, abrasion, compaction, or displacement of vegetation. Offsets 
may be required to avoid using the same route or track in the subsequent year. 

f. Motorized ground-vehicle use within the Colville River Special Area associated with 
overland moves, seismic work, and any similar use of heavy equipment shall be 
minimized within an area that extends | mile west or northwest of the bluffs of the 

__ | Colville River. 

ROP |Maintain natural spring runoff| Crossing of waterway courses shall be made using a low-angle approach. Crossings that 

C-3 __|patterns and fish passage, are reinforced with additional snow or ice (“bridges”) shall be removed, breached, or 

avoid flooding, prevent slotted before spring breakup. Ramps and bridges shall be substantially free of soil and 

streambed sedimentation and_ | debris. 

scour, protect water quality, 
val and protect stream banks. 

ROP |Minimize surface impacts [Construction of permanent or gravel oil and gas facilities shall be prohibited for | 

D-1 _|from exploratory drilling. exploratory drilling. Use of a previously constructed road or pad may be permitted if it 

nah lis environmentally preferred, 

ROP |Minimize impacts of the Facilities shall be designed and located to minimize the development footprint. Issues 

E-5 __|development footprint and methods to be considered include: 

a. Use of maximum extended-reach drilling for production drilling. 

b. Sharing facilities with existing development. 

c. Collocation of all oil and gas facilities, except airstrips, docks, and seawater- 
treatment plants, with drill pads. 

d. Integration of airstrips with roads. 

e. Use of gravel-reduction technologies (e.g., insulated or pile-supported pads). 

f. Coordination of facilities with infrastructure in support of offshore development. 


Note: Where aircraft traffic is a concern, consideration shall be given to balancing 
gravel pad size and available supply storage capacity with potential reductions in the use 


(es lof aircraft to support oil and gas operations. 
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ROP 


ROP 
E-17 


Description or Objective 


ROP |Minimize the impact of 
E-8  |mineral materials mining 


activities on air, land, water, 
fish, and wildlife resources. 


Manage permitted activities 
to meet Visual Resource 
Management class objectives 
described below. 


Final Supplemental Environmental Impact Statement 


Requirement/Standard 
Gravel mine site design and reclamation will be in accordance with a plan approved by 


the AO. The plan shall consider: 

a. Locations outside the active floodplain. 

b. Design of gravel mine sites within active floodplains to serve as water reservoirs for 
future use. 

c. Potential use of the site for enhancing fish and wildlife habitat. 

d. Potential storage and reuse of sod/overburden for the mine site or at other disturbed 
sites on the North Slope. 

Class I: Natural ecological changes and very limited management activity are allowed. 

The level of change to the characteristic landscape should be very low and must not 

attract attention. 


Class II: The level of change to the characteristic landscape should be low. Management 
activities may be seen but should not dominate the view of the casual observer. Any 
changes should repeat the basic elements of form, line, color, and texture found in the 
predominant natural features of the characteristic landscape. 


Class III: The level of change to the characteristic landscape should be moderate. 
Management activities may attract attention but should not dominate the view of the 
casual observer. Changes should repeat the basic elements found in the predominant 
natural features of the characteristic landscape. 


Class IV: The level of change to the characteristic landscape can be high. These 
management activities may dominate the view and be the major focus of viewer 
attention. However, every attempt should be made to minimize impacts through location 
and design by repeating form, line, color, and texture. 


Requirement/Standard: At the time of application for construction of permanent 
facilities, the lessee/permittee shall submit a plan to minimize visual impacts consistent 
with the Visual Resource Management class for the lands on which facilities would be 
located. 


VRM classes: 

e Class II: Wainwright Inlet and those areas where new infrastructure is not allowed. 

e Class III: Except for those areas designated as VRM Class II, rivers and lands within 
3 miles of segments of rivers identified as eligible for Wild and Scenic River 
designation in the 2013 IAP or the 2008 Northeast NPR-A Supplemental IAP. 

e Class IV: The rest of the area. 
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[LS or | 
ROP 


Description or Objective 


|Requirement/Standard 


[ROP 
F-1 


Minimize the effects of low- 


flying aircraft on wildlife, 
subsistence activities, and 
local communities. 


The lessee shall ensure that aircraft used for permitted activities maintain altitudes 
according to the following guidelines (Note: This ROP is not intended to restrict flights 
necessary to survey wildlife. Flights necessary to gain this information will be restricted 
to the minimum.): 

a. Aircraft shall maintain an altitude of at least 1,500 feet aboveground level when 
within 0.5 mile of cliffs identified as raptor nesting sites from April 15 through 
August 15. 

_ Aircraft shall maintain an altitude of at least 1,000 feet above ground level over 
caribou winter ranges from December | through May 1. 

. Land user shall submit an aircraft use plan as part of an oil and gas development 
proposal. The plan shall address strategies to minimize impacts to subsistence 
hunting and associated activities. 

. Proposed aircraft use plans should be reviewed by appropriate federal, State, and 
borough agencies. Adjustments, including suspension of all flights, may be required 
by the AO if resulting disturbance is determined to be unacceptable. 

_ The number of takeoffs and landings to support oil and gas operations with necessary 
materials and supplies should be limited to the maximum extent possible. 

Use of aircraft, especially rotary wing aircraft, near known subsistence camps and 
cabins or during sensitive subsistence hunting periods (spring goose hunting and fall 
caribou and moose hunting) should be kept to a minimum. 

_ Aircraft used for permitted activities shall maintain an altitude of at least 2,000 feet 
above ground level over the Teshekpuk Lake Caribou Habitat Area from May 20 
through August 20. Aircraft use by oil and gas lessees in the Goose Molting Area 
should be minimized from May 20 through August 20. 

_ Aircraft used for permitted activities shall maintain an altitude of at least 2,000 feet 
above ground level over the Utukok River Uplands Special Area from May 20 
through August 20. 

Hazing of wildlife by aircraft is prohibited. Pursuit of running wildlife is hazing. 
Fixed-wing aircraft used as part of a BLM-authorized activity along the coast shall 
maintain minimum altitude of 2,000 feet when within a 0.5 mile of walrus haulouts. 
Helicopters used as part of a BLM-authorized activity along the coast shall maintain 
minimum altitude of 3,000 feet and a 1.0-mile buffer from walrus haulouts. 

_ Aircraft used as part of a BLM-authorized activity along the coast and shore fast ice 
zone shall maintain minimum altitude of 3,000 feet when within 1.0 mile of all listed 
marine mammal species. 


ROP 
G-1 


Ensure long-term reclamation 
of land to its previous 
condition and use. 


Prior to final abandonment, land used for oil and gas infrastructure shall be 
reclaimed to ensure eventual restoration of ecosystem function. The leaseholder shall 
develop and implement an abandonment and reclamation plan approved by BLM. 
The plan shall describe short-term stability, visual, hydrological, and productivity 
objectives and steps to be taken to ensure eventual ecosystem restoration to the 
land’s previous hydrological, vegetative, and habitat condition. 


Protect stream banks and 
water quality; minimize 
compaction and displacement 
of soils; minimize the 
breakage, abrasion, 
compaction, or displacement 
of vegetation; protect cultural 
and paleontological resources; 
maintain populations of, and 
adequate habitat for birds, 
fish, and caribou and other 
terrestrial mammals; and 
minimize impacts to 


[: Source: BLM 2022 


: Note: AO (authorized officer); BL 


On a case-by-case basis, BLM may permit low-ground-pressure vehicles to travel off of 
gravel pads and roads during times other than those identified in ROP C-2a. Permission 
for such use would only be granted after an applicant has: 

a. Submitted studies satisfactory to the AO of the impacts on soils and vegetation of the 
specific low-ground-pressure vehicles to be used. 

b. Submitted surveys satisfactory to the AO of subsistence uses of the area as well as of 
the soils, vegetation, hydrology, wildlife and fish (and their habitats), paleontological 
and archaeological resources, and other resources as required by the AO. 

c. Designed and/or modified the use proposal to minimize impacts to the AO’s 
satisfaction. Design steps to achieve the objectives may include, timing restrictions, 
shifting of work to winter, rerouting, and not proceeding when certain wildlife are 
present or subsistence activities are occurring. At the discretion of the AO, the plan 
for summer tundra vehicle access may be included as part of the spill prevention and 


subsistence activities. response contingency plan. te 


M (Bureau of Land Management); IAP (Integrated Activity Plan); LS (lease stipulation); NPR-A 


| (National Petroleum Reserve in Alaska); ROP (required operating procedure); VRM (visual resource management). 
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The following additional suggested measures could reduce impacts to wilderness characteristics of the TLSA by 
‘minimizing noise and visual impacts as described in Sections 3.6.2.1.3 and 3.7.2.1.3. 


Noise 


‘Alter flight paths to avoid sensitive areas (such as Nuiqsut): this could be part of the aircraft use plan 
required in ROP F-1. 


PRINTERS RISD RNP L IDOE NIE OD OD NIEOPEREI IIIS DARIN DODO DOD DED REAR RRRODIR TORR RE RoRARRARTODoOnAnANNnA 


_© __Include the following in the plan to minimize visual impacts (plan is required as per ROP E-17) 
o Ensure structures are a color that blends in with the background colors of the natural landscape. 
All colors would be pre-approved by the BLM, utilizing the Standard Environmental Colors 
publication and contrast rating process. 
_o ROPE-7 and CPAI’s design measure 59 (Appendix I.1, Table I.2) state that non-reflective 
coating would be used on pipelines; that could be expanded to all metal structures not otherwise 


e Drill site BTS and the gravel roadway to BTS will not be authorized for construction for three years after , 
the construction of the Project's other three drill sites is complete. 


re eee ee eines nesenreta ina cazanssatcreacaeneartaenrear esau aaa sas sesafea eam af a ar varisesey sats abeas aa ss aR ESSE? eee eee 


FS Sa ane seena tee tevenmtunantnnensnnonrunrnsanene eenneencnnrontsonaoecensessnsasatoavcssssescusaduszsheashtrecencensearergrennensbassnunataasiaestsnsoqosstovazssasutansegesstassecnes#oentbonnunposensessintaasbassqsty lucas ate ieintioererasi ceases oovebetesaeeets settee mrieeeeeaeteeeetee eT 


| e Aboveground pipelines shall have a nonreflective finish. 
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e Minimize visual impacts by fencing or otherwise camouflaging or screening pads and areas that have the 
most activity and movement. Caribou are more likely to turn away from movement than from structures 
perceived as stationary objects. Caribou also react more strongly and habituate less readily to foot traffic 
than to vehicle traffic. 
_e Use unmanned aerial vehicles (i.e., drones) to conduct inspections and surveys to the greatest extent 
practicable to reduce impacts to wildlife and subsistence users. 
e CPAI will evaluate the use of a surface miner at the Tinmiaqsiugvik mine site to develop the gravel 
resource. CPAI will use a surface miner at the Kuparuk Mine Site during the initial winter construction 
season and shall provide a report to BLM on the efficacy of this equipment in North Slope conditions no 
later than June following the initial construction season. The report shall describe how the equipment was | 
used, any engineering or logistical challenges of using this equipment, and steps taken to adapt the 
surface miner for use in North Slope operations. If the surface miner is determined to be technologically 
feasible as an alternative to blasting, BLM will require its use at the Willow Tinmiaqsiugvik mine site to 
reduce the impacts of blasting. (Note: some blasting would still be required to remove overburden). 
e BLM will develop compensatory mitigation that provides durable, long-term protection for the 
Teshekpuk Caribou Herd to fully offset impacts of the Project on that Herd, to include protecting the 
surface area of Teshekpuk Lake, a buffer along all shores of the lake, and the LS K-10 Caribou 
Movement Corridors/K-16 Deferral Areas (under Alternative E in the 2020 National Petroleum Reserve 
in Alaska Integrated Activity Plan Final Environmental Impact Statement) using existing statutory, 
management, or administrative authorities, with a focus on restricting future leasing or surface 


LS eal rl Ac lee ac IL AS IES ELE MEA TEE ee SET hr (aan ee ae al Gil! SUA DP a) aah So 


3.19.2.3 Impacts to Wilderness Characteristics Common to the Action Alternatives and Module Delivery 
Options * 


ed eked Lila Le TY Om aT eet a Cet oT en Rec fs cay ue) | MD UPA mE dan mania ud 


Table 3.19.3. Wilderness Inventory Area Impacted by Project Activities* 


Wilderness | WIA’s Wilderness | Alternatives B,C, and D | WIA’s Wilderness Alternative E Project Activities 
Inventory Characteristics Project Activities Characteristics Impacting Wilderness 
Area (WIA) | Impacted by Willow | Impacting Wilderness Impacted by Willow | Characteristics 
MDP Alternatives B, | Characteristics MDP Alternative E* 
C, and D? Acres Acres 
Colville 15 | Freshwater Reservoir and |0 Temporary impacts from Option 3 
River Valley temporary impacts from (Colville River Crossing) ice roads 
Option 3 (Colville River 
Crossing) ice roads 
[NPR-AH | 200,000 Construction, drilling, and | 174,000 | Construction, drilling, and i 
operations (including air operations (including air and 
_| and ground traffic) | ground traffic) 
Teshekpuk {20,300 BT4 operations and 3,000 BT2 operations, Option | (Atigaru 
Lake Area temporary impacts from Point MTI), Option 2 (Point 
Option 1 (Atigaru Point Lonely MTI) ice roads 
MTI), Option 2 (Point 
a) Lonely MTI) ice roads 
Note: MTI (module transfer island); NPR-A (National Petroleum Reserve in Alaska). 
: *Temporary/seasonal impacts from ice roads for Options 1, 2, and 3 are not included in acreage. 
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_ This evaluation considers the impact from noise and visual contrasts on the wilderness characteristics of 


Table 3.19.4. Evaluation of Noise and Visual Contrast Based on Distance from Project Elements* 


Contrast Description _ | Weak Contrast Moderate Contrast Strong Contrast 

Visual contrast with the | Project elements are in | Project element is in the Project elements is in viewshed of 

natural environment background of foreground to middleground of areas with Class A VRI Scenic 

from Project elements viewshed from areas _| viewshed from areas with Class B Quality Rating; or Project elements 
with Class C VRI VRI Scenic Quality Rating; or greater than seven feet in height is 


Scenic Quality Rating | Project element in the foreground | in the foreground to middleground 
of viewshed from areas with Class | of areas with Class A, B, or C VRI 
C VRI Scenic Quality Rating | Scenic Quality Ratings 

Noise source contrasts Greater than distance | Noise source is less than 15 dBA _ | Greater than 15 dBA above average 


with natural environment | needed for noise above average conditions at 1,000 | ambient conditions at 1,000 feet 
(based on average source to reach 35 feet from Project element; or less _| from Project element 
ambient conditions of 35 |dBA than distance needed for noise 

| dBA) source to reach 35 dBA 


- Note: dba (A-weighted decibels, used to characterize airborne noise, referenced to 20 micropascals); VRI (Visual Resources Inventory). 


_ Ice roads to support module transport (under Options | and 2), aircraft operations, BT4 facilities (under 

_ Alternatives B, C, and D), and BT2 facilities (under Alternative E) would result in visual contrast and noise 
| propagation, which would affect three wilderness characteristics (naturalness, outstanding opportunities for 
_ solitude or a primitive and unconfined type of recreation, and supplemental values) of WIAs Teshekpuk Lake and | 
_ Coleville River (Tables 3.19.5 and 3.19.6). Refer to Sections 3.6 and 3.7 for more detail on noise and visual 


Table 3.19.5. Impacts to the Three Wilderness Characteristics Based on Project Elements Generating 
Visual Contrast to the Designated Special Areas* 


Project Element | Distance | Naturalness Outstanding Opportunities for | Supplemental Values 
Solitude or a Primitive and 
(ae Unconfined Type of Recreation | _ as 
Ice roads® Less than 1,000 feet Moderate Moderate Moderate 
| Ice roads* 1,000 feet to 26,400 feet Weak | Weak Weak en) 
Ice roads* | Greater than 26,400 feet | Weak Weak Weak 
| Aircraft operations __| Less than 1,000 feet Weak | Weak [Weak { 
Aircraft operations __| 1,000 feet to 26,400 feet__| Weak Weak Weak 
Aircraft operations _| Greater than 26,400 feet —_| Not applicable | Not applicable [Not applicable | 
Drill site BT4° _| Less than 1,000 feet Strong _ Strong _ Strong _ 
Drill site BT4° 1,000 feet to 26,400 feet _| Strong __| Strong RSE j 
_| Drill site BT4 : Greater than 26,400 feet Moderate Moderate Moderate 
_ Note: Visual analysis area is 30 miles from Project elements. | 
| * Ice roads to support module delivery under Module Delivery Options 1 and 2. 
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Table 3.19.6. Impacts to the Three Wilderness Characteristics Based on Project Elements Generating Noise 
Contrast to the Designated Special Areas* 


Project Element | Distance Naturalness | Outstanding Opportunities for Supplemental Values 
Solitude or a Primitive and 
Ae __|Unconfined Type of Recreation 

Ice roads* Less than 1,000 feet | Moderate Moderate Moderate 
Ice roads? {1,000 feet to 26,400 feet | Weak 7 | Weak Weak 

[Ice roads* Greater than 26,400 feet | Weak Weak Weak 
Aircraft operations | Less than 1,000 feet Moderate _ | Moderate | Moderate 
Aircraft operations | 1,000 feet to 26,400 feet | Weak Weak Weak 
Aircraft operations | Greater than 26,400 feet Weak ny Weak | Weak 
Drill site BT4° Less than 1,000 feet [Strong _[ Strong Strong | 
Drill site BT4° 1,000 feet to 26,400 feet _| Moderate ~ | Moderate | Moderate 

Drill site BT4° Coe than 26,400 feet | Weak Weak Weak t 


| Note: Noise analysis area is 30 miles from Project elements. 

| “Ice roads to support module delivery under Module Delivery Options 1 and 2. 

: © Drill site BT4 under Alternatives B, C, and D and drill site BT2 under Alternative E. Although drill sites BT4 and BT2 (varies by 

: alternative) would be outside of the WIA Teshekpuk Lake, they would have direct effects on naturalness and outstanding opportunities for 


a GT SaaS es 


_3.19.2.5 Impacts to Wilderness Characteristics by Module Delivery Options * 


| Noise 

_ Construction of the MTI at Atigaru Point would produce noise levels and effects to various elements summarized | 
_ in Table 3.6.3. General non-impulsive construction equipment would occur in various locations (near MTI and ice 
_ infrastructure) through the construction period. Impact pile driving for bridge construction would produce 
_ substantial levels of impulsive noise for relatively short periods (days or weeks) at bridge locations. Most non- 

_ impulsive noise sources of elements used for construction of the MTI at Atigaru Point as listed in Table 3.6.3 

_ would attenuate to ambient sound levels within four miles, except for impact pipe pile driving and aircraft 

_ operations. Aircraft activity could potentially be audible as planes travel over the Teshekpuk Lake Special Area. 

_ Impulsive noise during construction would have farther-reaching effects, but the effects would be short-lived and 
_ instantaneous compared to other construction activities. Impact pile driving would be annoying near the source 
_ and quiet locations. Additional noise would arise from pile removal (Table 3.6.4) and noise levels would attenuate 
_ to ambient sound levels within 18 miles. Air traffic would originate from Alpine (Year | only) or Willow (Years 
_ 2 through 6) and when landing at Atigaru Point noise, would attenuate to ambient sound levels within 20.3 miles, 
_ and helicopter traffic would attenuate within 33.2 miles. Barge traffic and screeding would occur at Atigaru Point 
_ and noise from these activities would attenuate to ambient sound levels within 0.3 mile and would not be heard in 
_ the Teshekpuk Lake Special Area. Support vessels would originate from Oliktok Dock and vessel traffic from 
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| either Oliktok Dock or the MTI would attenuate to ambient sound levels within 0.3 mile and would not be heard 
_ in Teshekpuk Lake Special Area. Ice road construction equipment and vehicle noise would attenuate to ambient 
_ sound levels within 1.4 miles. 


| Visual 


: Noise 

_ Option 2 would produce the same types and levels of noise as Option 1 except most of the noise from 

_ construction of an MTI at Point Lonely would be closer to Teshekpuk Lake Special Area (Figure 3.19.1). Thus, 

_ impact pile driving noise would attenuate to ambient levels within 50.9 miles (Table 3.6.3). Similarly, air traffic 

_ landing at Point Lonely, fixed-wing aircraft sound would attenuate to background levels at 20.3 miles and 

_ helicopter traffic would attenuate at 33.2 miles, Point Lonely also has a slightly lower level of subsistence use 

_ than Atigaru Point and thus noise in this area would have a lower impact on subsistence users. Barge traffic and 

_ screeding would occur at Point Lonely, and noise would attenuate to ambient sound levels within 0.3 mile. 
| Support vessels would ori ginate from Oliktok Dock and vessel traffic from either Oliktok Dock or the MTI would 
_ attenuate to ambient sound levels within 0.3 mile and would not be heard in the Teshekpuk Lake Special Area. Ice | 
_ road construction equipment and vehicle noise would attenuate to ambient sound levels within 1.4 miles. 


| Visual 

_ Effects to visual resources from this option would be similar to those from Option 1 but would be greater forice | 
_ roads, due to Option 2 having approximately 75 miles of ice roads, nearly double the length of ice roads as Option | 
_ 1, constructed over three non-consecutive winter seasons. The ice roads would meet VRM objectives for the 
_ NPR-A (BLM 2022b). Option 2 would have more air traffic, with approximately a third of that air traffic 

_ occurring at Point Lonely. Ground and air traffic are detailed by season and option in Appendix D.1, Section 5.0. 

_ The MTI for Option 2 would also be more visible to viewers onshore because it would be 0.6 mile from shore, 

_ whereas the MTI for Option 1 would be 1.9 miles from shore (though the sea ice road would be 2.4 miles long), 

_ though both would still occur within the 0- to 5-mile foreground area. 


| Noise 

| Option 3 would produce similar types and levels of noise as Option | except there would be no screeding or 

_ impact pile driving or removal in or near a WIA. Air traffic would originate from Alpine or Kuparuk. Barge 

_ traffic would occur at Oliktok Dock. Option 3 has fewer ice roads through designated special areas than Option | 
| (approximately 8 miles less) and Option 2 (approximately 59 miles less). Ice road equipment and vehicle noise 

_ would attenuate to ambient sound levels within 1.4 miles. 


| Visual 
| Effects to visual resources from Option 3 would be less than Options 1 and 2. The use of the existing Oliktok 


_ Dock and staging area (approximately 2 miles south of the Oliktok Dock), as well as the use of existing gravel 
_ roads between the staging area and Kuparuk DS2P, would not introduce light sources as compared to Options 1 
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and 2 that occur within the NPR-A special areas. There would also be less ground, air, and vessel traffic 
compared to Options 1 and 2 (Appendix D.1, Section 5.0). The 100-person camp for winter ice road construction 
located near Kuparuk DS2P would be similar to ice road camps associated with Options 1 and 2. However, the 


_ camp is located outside the NPR-A and would not have direct visual impacts to the Coleville River Valley Special : 
| Area. : 


| There would be 40.1 miles of ice roads associated with Option 3 module delivery over 2 non-consecutive : 
_ construction seasons with approximately 13.8 miles occurring on BLM-managed lands within the NPR-A. The ice | 
_ road would meet VRM objectives under the BLM (2022b) within the NPR-A (Appendix E.7B, VCRW 


_ Worksheets 4, 5, and 6). 


The purpose of this cumulative effects analysis is to determine if the impacts of the Project, together with other 
past, present, and RFFAs, have the potential to accumulate over time and space, either through repetition or 
combination with other impacts, and what the effects of that accumulation would be. 


3.20.2 Background and Methodology 


3.20.2.1 Background 

The cumulative effects analyses are documented in multiple EISs for similar types of projects and programs on 
the North Slope: the Coastal Plain Oil and Gas Leasing Program Environmental Impact Statement, Final (BLM 
2019b, Chapter 3), Alpine Satellite Development Plan for the Proposed Greater Mooses Tooth Two Development 
Project — Final Supplemental Environmental Impact Statement (BLM 2018a, Section 4.6), and Nanushuk Project 
Final Environmental Impact Statement (USACE 2018, Section 3.1.3, and throughout Chapter 3) provide a broad 
analysis of existing and potential oil and gas-related activities on the North Slope that is applicable to the 
cumulative impacts analysis for the Willow MDP. The cumulative impacts summaries and conclusions in the 
above-referenced EISs were reviewed for the applicability of information and methods to the Project; then past 
and present actions and RFFAs affecting the resources evaluated in the EIS were identified and evaluated. 


3.20.2.2 Methodology* 

The analysis of cumulative impacts follows guidance provided in Considering Cumulative Effects under the 
National Environmental Policy Act (CEQ 1997). Past and present actions and RFFAs that may impact the 
elements of the environment already potentially impacted by the Project were identified and evaluated. An RFFA 
is defined as a project for which there is an existing decision, funding, formal proposal, or which is highly 
probable, based on known opportunities or trends (BLM 2008b). For the purposes of this cumulative effects 
analysis, RFFA’s include “discoveries” that are likely to be developed, and “prospects” that are likely to be 
explored. A discovery is an oil and gas accumulation that has been confirmed with data from at least one 
successful exploration well, and a prospect is a target for potential exploration and appraisal wells that has little or 
no localized well data to confirm the estimates that were made based on geology and geophysics. The impacts of 
RFFA’s are evaluated using the best available information about when, where and how the activities would occur. 
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3.20.3 Growth Inducing Impacts* 


Cumulative effects of oil and gas exploration and development action on the North Slope have been extensively 
evaluated in multiple EISs. The cumulative impacts analytical method for resources analyzed in the EIS was 
similar in approach to those described in detail by BLM (2018a, 2019b) and USACE (201 8). 


BLM considered public and agency input (Appendix B, Public Engagement and Comment Responses) and used 
the technical analyses conducted for the EIS to identify and focus on cumulative effects that are “truly 
meaningful” in terms of local, regional, or national significance (CEQ 1997). The EIS addresses the direct and 
indirect effects of alternatives on the range of resources representative of the human and natural environment; for 
this cumulative effects analysis, similar resources have been grouped. While not all of those resources need to be 
included in the cumulative effects analysis—just those that are relevant to the decision to be made on the 
Proposed Action—the grouping provides a summary of cumulative impacts to all resources. 


The temporal scope of cumulative impacts analysis is the 1970s (when oil and gas activities began on a large scale 
on the North Slope) through the anticipated duration of direct and indirect impacts from the Project (assumed to 
be 30 years after the Project has ended and gravel infrastructure is removed [detailed in Section 3.9, Wetlands and 
Vegetation]), which would be 2081. The geographic scope of the cumulative impacts analysis for most resources 
is the analysis area for each resource (Section 3.2, Climate and Climate Change, through Section 3.20, 
Cumulative Effects, the resource analysis sections). For caribou, the geographic scope of the cumulative impacts 
analysis is the annual range extent of the TCH and the CAH. Climate change impacts (as described in Section 3.2) 
are occurring as a result of factors well beyond the North Slope. Nevertheless, a changing climate affects all 
resources assessed in the EIS and the effects of climate change are incorporated as a future condition as part of the 
assessment of the affected environment and cumulative effects. 


_ economically viable. To date, there are 189 active leases to the west and south of the Bear Tooth Unit (see Figure 

_ 3.20.1); however, there is only one specific RFFA in this area (West Willow). None of the leases to the south and 
_ west of the Bear Tooth Unit have been unitized'’, and while there is information to suggest that oil may be present | 
_ in these areas, there is not enough information about these prospects or the potential quantities of oil to make their 
_ development highly probable. However, the existence of the Willow Project makes exploration of these areas 
_ more attractive, since the Willow Project infrastructure would enable access to the area and lower the costs of a 

_ development should a discovery be made. To the extent that exploration of non-unitized leases south and west of 

_ Willow results in a discovery, development of that oil and gas would be made more likely by the existence of the 
Willow Project. 


eeees 


3.20.4 Reasonably Foreseeable Future Actions 


Past and present actions are described in Section 3.1.1, Past and Present Actions, and in Figure 3.1.1. RFFAs 
considered in this cumulative impacts analysis are presented in detail in Table 3.20.1 and in F iguress. 202) 
Impacts of RFFAs that are the farthest from BT3 (the center of the Project) would overlap with impacts from the 
Project in three primary areas: overall subsistence uses, caribou movement, and GHG emissions contributions to 
climate change. 


Past and present actions that were considered were mainly oil and gas exploration and development actions on the 
North Slope that have environmental impacts within the analysis area of the resources analyzed in this cumulative 
effects analysis. RFFAs include oil and gas exploration, pipeline development, and transportation projects that are 
likely to affect resources in similar ways as the Project. Exploration activities by a variety of entities occur 
throughout the North Slope. The location and frequency of exploration activity changes from year to year, 
although trends may arise across some years. In recent years, exploration activity in the NPR-A and areas south 
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and east of Nuiqsut (outside of the NPR-A) has increased as additional recoverable resources have been 
discovered in these less developed areas. This trend is likely to continue over the coming years. 


For the EIS, exploration activity is grouped as one RFFA due to the disparate and constantly changing details 
about activities by a wide variety of project proponents and the uncertainty related to any one proponent’s 
exploration plans beyond the currently permitted activity. Exploration activities typically include construction and 
use of ice roads and pads (and sometimes ice airstrips), heavy equipment operation, traffic, water withdrawal, 
exploration well drilling, and seismic surveys. These activities have historically occurred across the North Slope 
and will continue to do so, with concentrated activity likely to occur within the NPR-A and in areas south and east 
of Nuiqsut (outside of the NPR-A). 


Changes to leasing programs (i.e., changes that would open new or additional areas to leasing) are included as 
RFFAs because they would change the types of activities that could occur in an area. Individual lease sales are not 
included as RFFAs because of their speculative nature, which is influenced by a number of factors, such as the 
following: whether or not leases would be approved, the extent and magnitude of lease sales, when and where 
commercial discoveries of oil and gas occur, if production development would occur, the type and extent of 
petroleum technology advances, and economic uncertainties related to global oil prices. This is supported by the 
low probability that commercial production development would occur on a lease tract offering. ADNR reports 
that half of the tracts (49.7%) offered in state oil and gas lease sales in northern Alaska are actually leased 
(Kornbrath 1995); of these, approximately 11% have been drilled. About 5% of the tracts leased have been 
commercially developed for oil and gas production. The percentage is even smaller for tracts offered in federal 
lease sales in Alaska (Kornbrath 1995). 


Table 3.20.1. Reasonably Foreseeable Future Actions That Ma Interact with the Project* 


Project Entity Description  Unit/ _ Distance to | 
. Location _ BT3? (miles) 


Oil and gas Pikka Santos New oil and gas development east of the Pikka Unit 
exploration (formerly (formerly Oil | Colville River. Project includes new gravel 
and Nanushuk) Search Alaska) | roads and pads, pipelines, processing facility, 
development operations center, and seawater treatment plant. 
USACE published the ROD in May 2019; 
construction began in late 2019 and will 
continue for several years. 
Oil and gas Stirrup 1 Santos New 156,000-acre unit that spans the Colville |Horseshoe | 17 
exploration (formerly Oil | River (BLM and State of Alaska managed Unit 
ae Search Alaska) | lands). = | | 
Oil and gas Drill site3T | ConocoPhillips | Formerly called Nuna DS1, gravel infrastructure | Kuparuk 46 
development | (formerly Alaska, Inc. was constructed 2015 and is included as a River Unit 
known as present project; the existing 22-acre pad may be 
| Nuna DS1) expanded by 5 acres. 
Oil and gas Placer | Arctic Slope | A new 7-acre gravel pad and 7-mile gravel road ‘| Placer Unit | 45 | 
exploration Regional with pipeline originating from near the Mustang 
and Corporation Pad 
development | _ 
Oil and gas Bear ConocoPhillips | Potential exploration well (winter 2022/2023) | Kuparuk 45 
exploration Alaska, Inc. east of the Colville River and 20 miles south of | River Unit 
Nuigsut. 
Oil and gas Peregrine 88 Energy | Exploration and appraisal program underway No unit [46 
exploration near Umiat) 
Oil and gas 88 Energy Exploration and appraisal program underway | No unit ~ [84 | 
exploration Pie 
Oil and gas Miscellaneous | Multiple Seismic exploration is ongoing throughout the | Multiple Varies a 
exploration Seismic region; conducted by multiple firms for different 
_| Exploration operators. 
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Project Entity Description Unit/ Distance to 


Location BT3? (miles) 


Oil and gas Liberty Hilcorp Alaska | Proposed artificial island located northeast of Liberty 108 
exploration Deadhorse. BOEM published the ROD on 
and October 26, 2018. However, the ROD was 
development vacated by the U.S. Ninth Circuit Court of 
Appeals on December 7, 2020 and remanded to 
_| BOEM for further analysis which is ongoing. 


es 
Oil and gas West Willow | ConocoPhillips | West Willow is an oil and gas discovery with mR West of ah 


exploration (Greater Alaska, Inc. two exploration wells (GW1 and GW2). The Bear Tooth | Willow 1 

and Willow | and GW1 and GW? areas represent the general Unit (14), Greater 

development | Greater potential for future activity, but there is no Willow 2 (8) 
Willow 2) certainty as to whether, how, or when this 


discovery could be developed. Current estimates 
are GW1 has a resource potential of 
approximately 30 million barrels and GW2 has 
eal approximately 45 million barrels. 

| Oil and gas Willow and | ConocoPhillips | Potential exploration and seismic activities on | Bear Tooth | 20 


exploration Harpoon Alaska, Inc. leaseholds in future winter seasons. Unit and 
Liarpon tie 
Oil and gas Kuparuk | ConocoPhillips Planned upgrades to the existing treatment plant | Kuparuk 61 
development | Seawater Alaska, Inc. at Oliktok Point River Unit 
Treatment 
Plant 
Upgrades 6 al 
Oil and gas Kuparuk ConocoPhillips | Potential development of ENEWS Project (drill Kuparuk 50+ 
development | Projects Alaska, Inc. site 1H); Potential gravel pad expansion at drill | River Unit 
site 3S; Routine operational projects with small 
i 6 +— SP ioulh posiprms : “ : Gi 5 = 
Oil and gas Alpine ConocoPhillips | Proposed expansion of the Alpine airstrip apron; | Colville 33 
development | Infrastructure | Alaska, Inc. expansion of gas infrastructure on the CD-1 pad; | River Unit 
Upgrades new disposal well at CD-1; new gas turbine 


generator installation at the Alpine Central 
Facility; CD-4 pad expansion (gravel and new 
wells); and, additional gravel pads for staging 
and other routine operational projects with small 


ke | footprints 

Oil and gas Alpine | ConocoPhillips Potential to develop a new drill site (CD-8) Colville 33 
exploration expansion Alaska, Inc. south of Nuiqsut as part of the Narwhal River Unit 

and discovery. The drill site would be connected by 

development gravel road to CD-4 and a pipeline connection to 


| the Alpine Processing Facility. Hl 
Oil and gas Oliktok Road 1 ConocoPhillips | Up to 48 acres of road widening from Kuparuk | Kuparuk 1150 
development | Upgrades Alaska, Inc. Drill Site 3N to Kuparuk Central Processing River Unit 
Facility 1, Kuparuk Drill Sites 2G and 2M, as 
well as the access road from Kuparuk Drill Sites 
3M to 31, permitted in 2017 


L 


Oil and gas K-Pad a Kuukpik 5-acre expansion to the existing pad near the Colville [27.5 ial 
development _| expansion | Corporation _| Nuiqsut Spur Road _| River Unit | | 
Oil and gas |New gravel | Kuukpik | New 15- to 30-acre gravel pad that would be Greater iS 
development | pad Corporation leasable by oil and gas operators for equipment | Mooses 


laydown, material staging, etc. Pad construction | Tooth Unit 
could occur in 2024. 

Kuukpik New 10.0-acre gravel pad that would be for 
Corporation storing and staging equipment and materials 
related to recent oil and gas development 


| 
/ Oil and gas New gravel 
development | pad 


Pikka Unit 


activity in the Pikka unit. 
Oil and gas New gravel | Great Bear Approved to construct 2 gravel pads and begin | Alkaid Unit 
exploration _| pads | Pantheon LLC | exploration drilling program. he 


Chapter 3.20 Cumulative Effects Page 400 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


Type Project ‘Entity — Description Unit/. Distance to 
% Location BT3? (miles) 
Un-unitized | 67 


Great Bear 
Pantheon LLC 


Drilled exploration well (Theta West 1) and 
stimulated flowed oil (flow testing cut short due 
to weather). 

Oil and gas Ongoing Ongoing maintenance, modifications, and 
development | upgrades and upgrades to existing facilities that would not 
maintenance have ground disturbing activities. 

to existing 


Oiland gas __| Exploration 
exploration _| well 


Multiple Varies 


infrastructure yl 
Oil and gas [Alaska Stand | State of Alaska | Only one of two natural gas pipelines would be | North Slope | 89 
development | Alone constructed. 


Pipehncc! Alaska Standalone Pipeline: Natural gas 


Alaska LNG pipeline for in-state distribution that would 
follow the Trans-Alaska Pipeline System from 
the gas conditioning facility in Prudhoe Bay 
south to a connection with the existing 
ENSTAR natural gas pipeline system in the 
Matanuska-Susitna Borough. 
Alaska LNG: Natural gas line from the North 
Slope to Nikiski; includes compression and 
ier liquefication facilities. dle. zt | 
Oil and gas Coastal Plain | BLM Oil and gas leasing program for the Arctic Arctic 140 
exploration Oil and Gas National Wildlife Refuge in Area 1002. BLM __| National 
and Leasing issued a notice of intent to prepare a Wildlife 
development | Program supplemental EIS on August 4, 2021, and Refuge 
| leasing is currently on hold. | 
Oil and gas Legacy Ware BLM Up to 9 legacy wells surrounding the Willow NPR-A 7 Varies 
reclamation | cleanup Project area would be cleaned, plugged, and 
abandoned over the next 10 years. Access snow 
or ice roads may cross or be near the Project 
Ae a area. 
[Minin Miscellaneous | Multiple "|The opening of new cells at existing mine sites _| Multiple rm Varies (32 
Mine Site on the North Slope, such as Mine Sites E and F miles closest) 
Expansions and the ASRC Mine Site. \ 
Transportation | Colville River TRING Village | Proposed gravel road connecting a water source | Nuigsut 28 


Access Road | of Nuiqsut/ lake to the Colville River; road permitted in 
North Slope 2016. 


Borough Nae 


Transportation | Arctic | State of WBjensine level effort to identify North Slope North Slope | Unknown 
Strategic Alaska/ North | community needs; includes potential roads 
Transportation | Slope Borough | (seasonal ice, snow, or all-season gravel) that 
and Resources may connect communities to the Dalton 
Project Highway or the development of utilities, fiber- 
is _| optic networks, or port and shipping facilities. | ie 
| Transportation Community — | North Slope Annual overland snow trails (approximately 250 | Multiple Varies 
Winter Access | Borough miles) to connect Atqasuk, Wainwright, 
Trail Utqiagvik, and Nuigsut to the Dalton Highway. 


It is estimated 200 to 300 vehicles use the trail 


L each winter season. 
Community |NPR-A | Multiple Ener projects to support essential public Multiple ~ | Varies 
development | Impact Grant services and facilities (such as construction or 
Program maintenance of a youth center, a boat ramp, a 
Projects community center, etc.), priority given to areas 
most directly or severely impacted by 
ee _| development in NPR-A, such as Nuigsut 


eee 

Note: BLM (Bureau of Land Management); BOEM (Bureau of Ocean and Energy Management); BT3 (Bear Tooth drill site 3); DS (drill site); EIS 
(environmental impact statement); ENSTAR (ENSTAR Natural Gas Company); LNG (liquified natural gas); NPR-A (National Petroleum Reserve in Alaska); 
ROD (Record of Decision); USACE (U.S. Army Corps of Engineers). A reasonably foreseeable future project is defined as a project for which there is an 
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existing proposal, a project currently in the National Environmental Policy Act process, or a project to which a commitment of resources (such as funding) has 
been made. For this Environmental Impact Statement, all present projects are assumed to also occur in the future; present projects are not listed in the table. 
“BTS is the center of the Project; distances measured from BT3 to closest point of other projects. 


3.20.5 Cumulative Impacts to Climate Chanse* 
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As part of the required Greenhouse Gas Reporting Program, EPA requires all facilities that emit more than 25 ,000 
| MT of COve per year to report their annual GHG emissions. This information is collated in EPA’s (2022b) 
_ Facility Level Information on Greenhouse Gases Tool. The total COze emissions from all major sources on the 

_ North Slope in 2020 (the most recent year of data) are listed in Table 3.20.2. As with Alaska as a whole, the 

_ industrial sector, including oil and gas industries, is the major contributor to GHG emissions in the North Slope. 


| Cumulative GHG emissions include Willow direct and indirect emissions, the increase in downstream foreign oil 
_ consumption emissions, existing GHG emissions sources on the North Slope (which are presented in Table 

_ 3.20.2), and GHG emissions from the West Willow discovery (Figure 3.20.1). Together, the cumulative annual 

_ average GHG emissions of 25.85 MMT COve (comprising approximately 9.6 MMT of Willow direct and gross 

_ indirect emissions, approximately 2.1 MMT due to the change in downstream foreign oil consumption emissions, 
_ approximately 48,500 MT due to drilling activity from GW-1 and GW-2, and approximately 14.1 MMT of other 
_ North Slope emissions) is approximately 0.39% of the 2019 U.S. GHG inventory (6,558 MMT) for all action 

_ alternatives and approximately 0.78% to 0.81% of the U.S. net GHG emissions target for 2030. These 

_ developments would also result in an increase in black carbon emissions which can increase snow and ice melt 

_ and have other effects on climate, as discussed in Appendix E.2A, Section 3.1.2.3. 


_ Projected cumulative GHG emissions from all of the cumulative sources described above and potential future 

_ development resulting from the BLM Coastal Plain Oil and Gas Leasing Program (BLM 2019b) in the ANWR 

_ and the NPR-A (BLM 2020b) are disclosed below. The projected annual average of COze emissions from the 

_ Coastal Plain development range from approximately 0.06 to 0.38 MMT for direct emissions and 8.6 to 62.8 
_ MMT for indirect emissions. The projected annual average COze emissions from NPR-A development range from 
_ 0.09 to 0.37 MMT for direct emissions and 1.5 to 6.2 MMT for indirect emissions under Alternative A, which 
_ BLM announced as the selected alternative in 2022 (BLM 2022b). The projected annual average direct and 

_ indirect domestic Project COze emissions are approximately 9.6 MMT in Alternative C and lower in Alternatives 
_B, D, and E (Appendix E.2A). The projected annual average change in downstream foreign oil consumption 

_ emissions is approximately 2.1 MMT in Alternatives B, C, and D, and slightly lower in Alternative E 
| (approximately 2.0 MMT). The projected annual average emissions are 0.0485 MMT CQ2e for drilling activity at | 
| GW-1 and GW-2. Other North Slope emissions from existing sources are approximately 14.1 MMT per year, as 
_ shown in Table 3.20.2. Using the higher end of the Coastal Plain and NPR-A range of projected emissions, the 

_ cumulative annual average of gross GHG emissions from the Project, the Coastal Plain, NPR-A, and other North 

_ Slope emissions would be approximately 95.60 MMT (i.e., about 1.46% of the 2019 U.S. GHG inventory and 
2.9% to 3.0% of U.S. net GHG emissions target for 2030). 


Facility Name 


| Hilcorp North Slope, Basin 890-G&B Facility 3,169 11 
Hilcorp Alaska, LLC Central Compressor Plant 3,004,082 i 
| Hilcorp Alaska, LLC Central Gas Facility _ [1,979,598 | 
Hilcorp Alaska, LLC Central Power Station 781,717 
| ConocoPhillips Alaska Inc = KRU-ALP Fields 774,973 4 
Hilcorp Alaska, LLC Lisburne Production Center 669,976 _| 
| Endicott Production Facility 637,114 
ConocoPhillips Alaska Inc — KRU CPF1 490,729 “| 
Hilcorp Alaska, LLC 890 Arctic Slope Basin 450,380 
| ConocoPhillips Alaska Inc —- KRU CPF2 aes 50 
ConocoPhillips Alaska Inc - KRU CPF3 300,759 
Hilcorp Alaska, LLC 890 Basin, G&B [221,994 | 
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Facility Name COnxe (metric tons)? 

Hilcorp Alaska, LLC Seawater Treatment Plant 187,588 

Hiloorp Alaska, LLC Seawater Injection Plant eal 178,738 a 
Red Dog Operations Mine Facility 138,712 

Point Thomson Production Facility a 136,176 aa | 
Eni US Operating Co. Inc. - Nikaitchug & Oooguruk Development [127,919 

ConocoPhillips Alaska Inc — KRU Saltwater Treatment Plant 93,195 

TDX North Slope Generating Co/North Slope Generating, Inc. inal 88,036 | 
Alyeska Pipeline SE/TAPS Pump Station | 63,920 

Trans Alaska Pipeline System Pump Station 3 57,989 

Trans Alaska Pipeline System Pump Station 4 pes 

Hilcorp North Slope, 890 - Arctic Slope Basin 43,904 

Barrow Utilities & Electric 43,489 

Hilcorp Alaska, LLC Crude Oil Topping Unit, Prudhoe Bay Operations Center, Tarmac Camp _| 20,636 

Crude Oil Topping Unit, Prudhoe Bay Operations Center [20,636 | 
Badami Development Facility 13,872 

Trans Alaska Pipeline System Pump Station 7 [8,913 | 
Total 14,114,790 


Note: COse (carbon dioxide equivalent); CPF (central processing facility); KRU (Kuparuk River Unit); TAPS (Trans-Alaska Pipeline System). 
U.S. Environmental Protection Agency Facility Level Information on Greenhouse Gases Tool (2022b) 
> CQse calculated using global warming potential values from Table E.2.1 in Appendix E.2A, Climate and Climate Change Technical Appendix. 
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from development, processing and transportation, and end use, respectively. The report states that these GHG 
emissions comprised 14 percent of the US total GHG emissions (i.¢., 6,558.3 million metric tons [EPA 2021]) and 
_ 1.6 percent of the global total GHG emissions (i.e., 59,100 million metric tons [UNEP 2020]) in 2019 (BLM 
| 202 1a). 


_ The BLM Specialist Report notes that the USGS estimated that sequestration on federal lands offset 

_ approximately 15 percent of CO2 emissions resulting from the extraction and end-use combustion emissions of 
_ fossil fuels on federal lands (Merrill, Sleeter et al. 2018). USGS (2016a) reports that the varied ecosystem of 

_ Alaska will continue act as a moderate carbon sink, and Alaska’s ability to store carbon will increase from the 

_ present-day throughout the 21st Century. 


The 30-year cumulative estimate for federal onshore fossil fuel mineral emissions of GHGs from 2021 to 2050 is 
22,472.93 MMT of COve (BLM 2021a) based on the 2021 Energy Information Administration Annual Energy 

_ Outlook reference case projection. Using the Model for the Assessment of Greenhouse Gas Induced Climate 

| Change, BLM estimated that these onshore federal fossil fuel emissions from 2021 to 2050 would raise average 

| global surface temperatures by approximately 0.0158°C under the RCP 2.6 scenario of IPCC fifth assessment 


The impacts of GHG emissions on climate change would be compounded by impacts from climate change on the 
environment discussed in Section 3.2.1.2, Projected Climate Trends and Impacts in the Arctic and on the North 
Slope. There would be a synergistic effect of these environmental changes and the cumulative impacts of GHG 
emissions in the North Slope. For example, warmer temperatures combined with reduced ice cover have led to the 
greening of the tundra and increases in soil moisture and the amount of snow water available. Section 3.20.8, 
Cumulative Impacts to Soils, Permafrost, and Gravel Resources, further discusses the deepening of the active 
layer on the ACP, and the degradation of the near-surface permafrost, leading to thermokarst development. The 
North Slope has experienced increased average temperatures, decreased sea ice and snow cover extent, an 
expanded growing season, and thawing permafrost. Projected and observed increases in periods of sea-ice-free 
conditions, as sea ice melts earlier and forms later in the year, particularly in the autumn, when large storms are 
more common in the Arctic, suggest that Arctic coasts will be more vulnerable to storm surges and wave energy, 
potentially resulting in accelerated shoreline erosion and terrestrial habitat loss (Gibbs, Snyder et al. 2019). 
Section 3.20.11, Cumulative Impacts to Biological Resources, further discusses the cumulative impacts of climate 
change on fish, marine mammals, birds, terrestrial mammals, and wetlands and vegetation due to habitat loss. 
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3.20.6 Cumulative Impacts to Air Quali 
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| outside the modeling domain, 2) they were identified after the FEIS, 3) they are not expected to operate during the 
far-field modeling year (2025), or 4) there is a lack of sufficient information on the source needed for modeling. 


| As shown in Table 3.20.3, roughly one third of the RFFAs were explicitly included in the cumulative regional 

_ modeling analysis. For those RFFAs that were not explicitly modeled, the impacts are implicitly included in the 
- cumulative regional modeling analysis (see Appendix E.3B, Section 2.3.2 for more information). The projected 
_ future year emissions that were included in the cumulative regional modeling analysis estimated 67% to 173% 

_ increase in NSB oil and gas emissions above the 2012 NSB oil and gas baseline, depending on the air quality 

_ pollutant. This provides a conservatively high estimate of cumulative emissions given that the U.S. Energy 

| Information Administration reports that Alaska North Slope crude oil production declined by 15% between this 
_ same 2020 and 2012 period (USEIA 2022). The cumulative regional modeling results presented in Section 

_ 3.3.2.5, Regional Air Modeling Results, show that when RFFAs are considered in combination with the Project, 
_ air quality and AQRV conditions would be below applicable thresholds for all alternatives. 


_ In addition to the cumulative regional modeling analysis, the near-field modeling analysis explicitly included 

| GMT-1, GMT-2, GW-1, GW-2, and Alpine infrastructure upgrades, including modifications at CD-1, installation 

_ of a new gas turbine generator at the ACF, CD-4 pad expansion, and a new drill site at CD-8. Near-field model 

_ results indicate that all cumulative air quality impacts would be below applicable thresholds for all alternatives. 

_ Projects that were not explicitly modeled in the near-field analysis (due to insufficient information) would also 

_ result in emissions of CAPs and HAPs that would potentially affect the ambient air concentrations of these 

_ pollutants. These projects (and others) would be required to follow applicable laws and regulations, including 
_ federal and state requirements, as described in Appendix E.3A, and may be required to quantify project emissions 
_ and submit an air quality permit application to ADEC with an air quality impact assessment. Given the existing 
_ monitored ambient air concentrations and all cumulative air quality impacts modeled for the Willow Project area 

_ are below applicable thresholds and future projects would be required to be below applicable thresholds, it is 

_ anticipated that the additional RFFAs would not significantly adversely affect the ambient air environment. 


Modeled cumulative impacts to air quality and AQRVs (visibility and deposition) are all below applicable 
thresholds. 
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Table 3.20.3. Past, Present, and Reasonably Foreseeable Fu 
Cumulative Impacts Assessment* 
Explicitly Explicitly 
Included in Included in 
Near-field Far-field 
Modeling Modeling 


ture Actions Considered for Air Quality 


Notes 


Greater Mooses Tooth | ConocoPhillips Yes Yes Project is included in the near-field modeling analysis. 
1 (GMT1) Alaska, Inc. Project is included in the BOEM future year far-field 
modeling database used in the Willow MDP EIS. 
Greater Mooses Tooth | ConocoPhillips Yes Yes Project is included in the near-field modeling analysis. 
2 (GMT2) Alaska, Inc. Project was added explicitly to the far-field modeling 
analysis because it was not included in the BOEM 
L jules future year far-field modeling database. 
Deadhorse Power TDX Power [NA Yes This facility is outside the near-field modeling domain, 
Plant but inside the far-field modeling domain and has been 
aha explicitly included. 
Point Thomson ExxonMobil NA Yes [This facility is outside the near-field modeling domain. 


Facility Expansion 


zl 


Project is included in the BOEM future year far-field 
modeling database used in the Willow MDP EIS. 


Range Petroleum 


Oooguruk Eni (formerly NA ~ TYes This project is outside the near-field modeling domain, | 

Development Pioneer) but inside the far-field modeling domain and has been 
explicitly included. 

Mustang pad Formerly Brooks | NA Yes This project is outside the near-field modeling domain, 


but inside the far-field modeling domain and has been 
exclusively included. 


Oil Search Alaska) 


|Pikka (formerly " {Santos (formerly |NA Yes This project is outside the near-field modeling domain, 
Nanushuk) Oil Search Alaska) but inside the far-field modeling domain and has been 

| — explicitly included. 
Stirrup 1 Santos (formerly |No [No Near-field project impacts are assessed qualitatively. It | 


is implicitly included in the far-field analysis by using 
the BOEM future year growth projections. 


Drill site 3T (formerly |ConocoPhillips NA No 
known as Nuna DS1)_| Alaska, Inc. 


This project is outside the near-field modeling domain. 
It is implicitly included in the far-field analysis by using 
the BOEM future year growth projections. 


Placer Arctic Slope INA No | This project is outside the near-field modeling domain. 
Regional It is implicitly included in the far-field analysis by using 
Corporation al the BOEM future year growth projections. 
Unnamed ConocoPhillips NA No This project is outside the near-field modeling domain. | 
Alaska, Inc. It is implicitly included in the far-field analysis by using 
(ae the BOEM future year growth projections. 
Peregrine 88 Energy NA ives This project is outside the near-field modeling domain. 
The project is included in the BOEM future year far- 
Ak field modeling database used in the Willow MDP EIS. 
| Liberty "| Hilcorp Alaska [NA Yes This project is outside the near-field modeling domain. 


The project is included in the BOEM future year far- 
field modeling database used in the Willow MDP EIS. 


West Willow (Greater 
Willow 1 and Greater 
Willow 2) 


ConocoPhillips 
Alaska, Inc. 


=f the far-field modeling. _ 


Project is included in the near-field modeling analysis. 
Sources are not anticipated to be operational in Year 5, 
the selected analysis year for the cumulative far-field 
modeling, so these sources were not explicitly included 


Kuparuk Seawater ConocoPhillips 


This project is outside the near-field modeling domain. 


Alaska, Inc. 


fe 


Treatment Plant Alaska, Inc. It is implicitly included in the far-field analysis by using 
Upgrades the BOEM future year growth projections. 
Kuparuk Projects ConocoPhillips This project is outside the near-field modeling domain. | 


It is implicitly included in the far-field analysis by using 


__|the BOEM future year growth projections. 
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Explicitly Explicitly Notes 
Included in Included in 


Near-field Far-field 
Modeling Modeling 


Alpine Infrastructure | ConocoPhillips Yes No Modifications to Alpine, CD-1, and CD-4 are included 
Upgrades Alaska, Inc. explicitly in near-field modeling. It is implicitly 
included in the far-field analysis by using the BOEM 
Lb. all) __| future year growth projections. 
Alpine expansion ConocoPhillips Yes ~ 1INo The CD-8 pad is included explicitly in near-field 
Alaska, Inc. modeling. It is implicitly included in the far-field 
analysis by using the BOEM future year growth 
a i | projections. 
Oliktok Road ConocoPhillips NA No This project is outside the near-field modeling domain. | 
Upgrades Alaska, Inc. It is implicitly included in the far-field analysis by using 
the BOEM future year growth projections. 
K-Pad expansion 7 Kuukpik INo [No | Near-field project impacts are assessed qualitatively. It 
Corporation is implicitly included in the far-field analysis by using 
he vl a aa the BOEM future year growth projections. a 
New gravel pad Kuukpik No No "| Near-field project impacts are assessed qualitatively. It 
Corporation is implicitly included in the far-field analysis by using 
lets _{the BOEM future year growth projections. 
[New gravel pad Kuukpik NA No This project is outside the near-field modeling domain. 
Corporation It is implicitly included in the far-field analysis by using 
|the BOEM future year growth projections. 
New gravel pads ~ | Great Bear [NA No This project is outside the near-field modeling domain. 
Pantheon LLC It is implicitly included in the far-field analysis by using 
ee aa the BOEM future year growth projections. 
Exploration well Great Bear NA No This project is outside the near-field modeling domain. 
Pantheon LLC It is implicitly included in the far-field analysis by using 
oh ial the BOEM future year growth projections. 
[Ongoing upgrades and | Multiple No No Near-field air quality impacts are assessed qualitatively. 
maintenance to It is implicitly included in the far-field analysis by using 
[existing infrastructure iM |the BOEM future year growth projections. 
Alaska Stand Alone |State of Alaska [NA ~1No This project is outside the near-field modeling domain. 
Pipeline or Alaska It is implicitly included in the far-field analysis by using 
LNG he |the BOEM future year growth projections. 
+— — 
Coastal Plain Oil and |BLM NA No The Coastal Plain is outside the near-field modeling 
Gas Leasing Program domain. It is implicitly included in the far-field analysis 
wai ( by using the BOEM future year growth projections. 
| Legacy well cleanup |BLM No No ~ [Near-field air quality impacts are assessed qualitatively. | 
It is implicitly included in the far-field analysis by using 
(a mathe BOEM future year growth projections. 
| Miscellaneous Mine ‘|Multiple No No Near-field air quality impacts are assessed qualitatively 
Site Expansions It is implicitly included in the far-field analysis by using 
[ {the BOEM future year growth projections. 
Colville River Access | Native Village of |No [No Near-field air quality impacts are assessed qualitatively. 
Road Nuiqsut/NSB It is implicitly included in the far-field analysis by using 
| {the BOEM future year growth projections. 
Note: BLM (Bureau of Land Management); BOEM (Bureau of Ocean and Energy Management); BT3 (Bear Tooth drill site 3); DS (drill site); EIS 


(environmental impact statement); LNG (liquified natural gas); MDP (Master Development Plan): NPR-A (National Petroleum Reserve in Alaska); NSB 
(North Slope Borough); ROD (Record of Decision). NA indicates that the facility is not in the modeling domain. 

“Those proposed actions listed in Table 3.20.1 but not in Table 3.20.3 are not included in the cumulative air quality analysis because the actions are either too 
speculative at this point or very little information is available to include in the analysis. 


3.20.7 Cumulative Impacts of Noise* 


As described in Section 3.6, Noise, noise sources in the analysis area are both natural (e.g., wildlife, wind, water) 
and human made (e.g., traffic, construction, oil production, aircraft, hunting). Ambient sound levels around 
Nuigqsut and the lower Colville River range from 25 to 47 dBA, with a median level of 35 dBA (Stinchcomb 
2017). The median sound exposure level of aircraft ranges from 55 to 69 dBA. Sound from the Project would 
create noise in the analysis area and contribute to additive noise in areas where other RF FAs, including various oil 
and gas development projects, expansion of existing mines, and development of transportation project to support 
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both North Slope communities and oil and gas developments, would also contribute noise at the same time. 
Almost all operational noise from the Project would attenuate to ambient sound levels prior to reaching Nuiqsut 
and therefore would not affect the largest community in the analysis area. However, cumulative noise effects 
would result in larger attenuation zones exposed to audible noise from development in the region. Such 
cumulative effects could increase portions of subsistence areas that are avoided due to human-made noise 
(Section 3.20.13, Cumulative Impacts to the Social Environment [1 land use, economics, and public health]). 


3.20.8 Cumulative Impacts to Soils, Permafrost, and Gravel Resources 

As described in the affected environment in Section 3.4, Soils, Permafrost, and Gravel Resources, past and 
present actions have impacted soils and permafrost in the areas where ground-disturbing activities and gravel or 
ice infrastructure have occurred. In some areas, this has resulted in soil and vegetation compaction as well as 
changes to the thermal regime, permafrost thaw, thermokarst, subsidence, erosion, or ponding. Gravel 
infrastructure has also created dust that has contributed to changes in soil composition and locally increased 
albedo. The Project would have effects like those of past and present actions and would contribute to the 
cumulative effects of past and present actions and RFFAs on soils, permafrost, petroleum, and gravel resources. 
Given the scope of the Project and that effects would be localized (within 100 m of infrastructure), the Project 
would not change the cumulative impacts on soils, permafrost, or gravel resources because the availability of soils 
and permafrost spans the ACP. 


Global climate change is a current and reasonably foreseeable future condition affecting soils and permafrost in 
the analysis area. The depth of the active layer on the ACP within the NPR-A is projected to increase by 37% (an 
average increase from 1.32 to 1.81 feet across the ACP within the NPR-A) by the end of the century (SNAP 
2011). The deepening of the active layer and degradation of the near-surface permafrost could lead to thermokarst 
development and alteration of ice-related geomorphological landforms from the melting of the ground ice. The 
magnitude of disturbance and thermokarsting is directly related to the abundance of ground ice (USACE 2012). 
These effects would occur independent of the RFFA’s effects on soils and permafrost. 


3.20.9 Cumulative Impacts to Visual Resources* 
As described in Section 3.7, Visual Resources, past and present actions have resulted in visible human 


infrastructure within the foreground-middleground landscape. The community of Nuiqsut, the Alpine and GMT 
oil fields, and the ASRC Mine Site contribute infrastructure to the landscape, as do ice roads, snow and ATV 
trails. The RFFAs that would impact the same viewshed as the Project are primarily oil and gas related (see Table 
3.20.1). These RFFAs would include facilities and infrastructure that would have the same types of impacts to 
visual resources as described for the Project. These RFFAs would contribute cumulatively with the Project 
creating similar strong to moderate contrasts within BLM VRM Class IV areas. The RFFAs would occur within 
areas with scenic quality values of Class C (low scenic quality), areas of overall high sensitivity and within the 
foreground-middleground visual distance zone (similar to the Proj ect), which equates to a VRI Class III. 
However, because they would occur in the seldom seen zone (greater than 15 miles distant), these RFFAs would 
not contribute cumulatively to impacts on scenic Class B (moderate quality) lands on the Colville River that are 
inventoried as VRI Class II. 


3.20.10Cumulative Impacts to Water Resources 
As described in the Affected Environment section in Section 3.8, Water Resources, gravel and ice infrastructure, 


water withdrawals, and in-water structures (like culverts and bridges) have affected water resources in the analysis 
area. The existing infrastructure and development activities (traffic, dust suppression, drilling, processing, etc.) 
have constructed structures in waterbodies, contribute dust and sediment to waterbodies, withdraw freshwater for 
use throughout the year, and increase the potential for spills entering waterbodies. The Project would have effects 
like those of past and present actions and would contribute to the cumulative effects of past and present actions 
and RFFAs on water resources. Given the scope of the Project considered in the context of past and present 
actions and RFFAs, the Project would not change the cumulative impacts on water resources in the analysis area. 
When the cumulative effects to hydrology and floodplains are considered in the context of their total abundance, 
distribution, and quality throughout the region, the incremental effects of the Project would be small. Freshwater 
waterbodies are abundant and occur throughout the ACP, the total and incremental amount of disturbed area is 
small compared with the total resource within the region. 


Global climate change is a current and reasonably foreseeable future condition affecting water resources in the 
analysis area. Earlier breakups and thinner river and lake ice will likely occur as the climate continues to warm. 
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The increase in spring temperatures could result in more thermal breakups. A continued warming of the climate 
could also lead to scenarios in which a cool spring is followed by a sudden warm-up when a large portion of the 
snowpack melts and enters a river in a short period (Markon, Trainor et al. 2012). In the years in which this 
occurs, it will intensify the spring breakup processes and generally lead to a larger flood-peak discharge. These 
effects would occur independent of the RFFA’s effects on water resources. 


As described in Section 3.2.1.2, predicting the effects of changes in precipitation is difficult. In Alaska, the snow- 
cover duration dropped by 15 days from 1980 to 2009, and projections for Alaska include a shift in snowfall 
patterns to a later date of first snowfall and an earlier snowmelt (Clement, Bengtson et al. 2013). Although 
precipitation levels are projected to increase, the longer warmer summers may increase evapotranspiration. An 
increase in evapotranspiration may result in a net loss in surface water by the end of the summer season, which 
could affect the size, depth, and areal extent of thaw lakes. Increases in winter precipitation may have some effect 
on lake recharge and on peak snowmelt runoff in rivers and streams. The Project may exacerbate climate change 
effects by withdrawing water from lakes throughout the year. However, permitting requirements should minimize 
effects as the volume of permittable water withdrawal is regulated to maintain adequate water levels in lakes. 


The Project would add vessel traffic to the Beaufort Sea at a time when traffic is expected to continue to increase 
due to changing climate and reduced sea ice extents. Project vessel traffic in combination with increased shipping 
and vessel traffic could cumulatively increase the likelihood of accidental spills in the marine environment. 


3.20.11 Cumulative Impacts to Biological Resources 


For the purposes of this cumulative effects analysis, biological resources are fish, marine mammals, birds, 
terrestrial mammals, and wetlands and vegetation. The impacts of past and present actions on biological resources 
are documented in Section 3.9 through Section 3.13, Marine Mammals. In general, past and present actions across 
the ACP have impacted biological resources though short-term impacts (e.g., disturbance and displacement) and 
long-term alteration and loss of habitat. The Project would impact wetlands and vegetation, as well as fish, marine 
mammals, terrestrial mammals, birds, and habitat for those animals, as further detailed in Section 3.20.11.1, 
Wetlands and Vegetation, through Section 3.20.11.5, Marine Mammals. Implementation of ROPs and other 
avoidance, minimization, or mitigation measures would lessen impacts to biological resources and the Project’s 
contribution to cumulative impacts to biological resources. 


Sez Usiskal Wetlands and Vegetation 

As described in Section 3.9, disturbance and fill of wetlands in the analysis area has been primarily due to gravel 
and ice infrastructure development of the GMT, Kuparuk, and Alpine oil fields, the community of Nuiqsut, and 
decommissioned Distant Early Warning Line sites. Existing infrastructure and activities have filled wetlands and 
altered some wetlands’ functions, contribute dust and sediment to wetlands and vegetation, and increase the 
potential for spills to reach vegetation or wetlands. Past actions have introduced invasive plants into the 
cumulative effects analysis area in the Kuparuk oil field, and it is likely only a matter of time before existing 
populations of invasive species expand their range into the NPR-A and the analysis area. Because humans are the 
primary dispersal mechanism for invasive species, RFFAs would likely contribute to factors that could expand the 
range of invasive species, mainly from building roads and expanding the range of human activity. Prior to final 
abandonment, land used for infrastructure is expected to be reclaimed, however, if the gravel fill is not removed at 
the end of the Project, the abandoned pads and roads would support plants adapted to drier habitats, including 
invasive species (such as dandelion and foxtail barley), should their range expand from current locations. These 
invasive species could be a seed source and impact adjacent habitats. 


Reasonably foreseeable additional ice and gravel infrastructure would continue to impact wetlands and vegetation 
in similar ways as past and present development. The Project would impact wetlands and vegetation as described 
in Section 3.9 and would add to impacts of past and present actions and RFFAs by removing and altering 
wetlands and disturbing vegetation. Some impacts would be permanent. The Project would fill no more than 0.1% 
of any of the watersheds in which it would occur, and vegetation impacts would affect less than 0.1% of 
vegetation in any watershed. Comprehensive mapping data are not available for all the past and present actions 
and RFFAs to facilitate a meaningful quantitative analysis of the cumulative loss of wetland habitats; however, all 
developments in Table 3.20.1 will contribute additive impacts to existing and proposed developments in the 
analysis area. While most direct effects constitute a permanent loss of wetlands or WOUS, wetlands are abundant 
on the ACP and are not likely to be imperiled. 
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Indirect effects from the Project, in particular changes in wetland composition and invasive species, may 
exacerbate long-term changes occurring as a result of climate change. The action alternatives would further 
lengthen the growing season in areas adjacent to roads and pads (Walker and Everett 1987), where dust would 
melt snow sooner. This could exacerbate the effects of climate change by further decreasing soil moisture, 
increasing thaw depth, and altering the active layer in areas adjacent to roads and pads due to the dust shadow. 
Climate change may increase the potential for nonnative plant species to establish in response to warming 
temperatures (Markon, Trainor et al. 2012). As the climate warms, some plant species that do not presently thrive 
north of the Brooks Range are likely to extend their ranges into the ACP. The action alternatives would further 
increase pathways for invasive species to spread into the Project area through vehicle traffic (Ansong and 
Pickering 2013). 


ee .2 Fish 

As described in Section 3.10, Fish, existing infrastructure and development activities (traffic, dust suppression, 
drilling, processing, etc.) in the analysis area contribute dust, sediment, and noise to waterbodies; withdraw 
freshwater for use throughout the year; and increase the potential for spills entering waterbodies. The RFFAs 
would have similar types of effects on fish (habitat loss or alteration and disturbance). When combined with the 
RFFAs, the Project would result in an increase to the demand for water withdrawals from lakes for ice roads, 
potable uses, oil and gas operations, etc. Because there are permit restrictions on the locations and volumes of 
water withdrawal, this would be unlikely to impact the availability of water for fish and aquatic resources. In the 
reasonably foreseeable future, the impacts described for fish, invertebrates, and aquatic habitats in the analysis 
area are likely to increase in intensity when compared to existing conditions. 


Climate change will continue to affect fish throughout the area and could magnify Project impacts on fish by 
influencing the quantity, quality, and timing of freshwater in fish habitats and thus alter the rate or degree of 
potential cumulative impacts. Climate change, as described in Section 3.2, could have impacts on fish by 
influencing changes in precipitation, changes in the timing of ice formation, and changes in water chemistry, 
temperature, and oxygen levels. Climate change would continue to occur in the ACP, and the Project would 
produce GHG that could incrementally contribute to climate change and its effects. Increasing temperature is 
expected to change climate patterns and lengthen the ice-free season, degrade permafrost, and increase 
evaporation, processes that contribute to surface water hydrology and may reduce surface water connectivity. 
These reductions in connectivity (e.g., drying of channels or ponds) may in turn reduce colonization opportunities 
for fish by limiting dispersal pathways and movement between habitats (Laske, Haynes et al. 2016). This could 
change local species assemblages or species richness. Climate change is also causing lakeshore and riverbank 
erosion because of the shorter periods of ice cover, permafrost thawing, and bank collapse, leading to higher 
sediment transport and turbidity (Markon, Trainor et al. 2012). 


In nearshore marine waters, increased temperature typically leads to increased primary and secondary 
productivity, which in turn may lead to more food availability for foraging fish (Reist, Wrona et al. 2006). 
Warming ocean temperatures may change the composition of lower trophic populations as warmer seas, open 
water, and increased radiative energy from the sun increases. Climate change may also contribute to potential 
northern range expansions of fish species, the effects of warming sea surface temperatures on fish biomass, 
possible changes in fish species assemblages, shifts in prey availability and shifts in food webs, and the particular 
vulnerability of coastal areas in Alaska (Cheung, Lam et al. 2009; Sherman, Belkin et al. 2009). Shifts in the food 
web as a result of changing climate could have cascading effects on fish, with some predators forced to eat non- 
optimal prey items or preferred feeding spots becoming unavailable. Some species may benefit from shifts in a 
changing climate. Rising ocean acidity also affects the basic functions of fish and other marine species, including 
detrimental effects on metabolism, respiration, and photosynthesis, which can thwart their growth and lead to 
higher mortality (Fabry, Seibel et al. 2008). The decrease of the extent of the Arctic ice pack impacts the lower 
trophic communities, which has impacts on fish communities. 


The Project would add vessel traffic to the Beaufort Sea at a time when traffic is expected to continue to increase 
due to changing climate and reduced sea-ice extents. Project vessel traffic in combination with increased shipping 
and vessel traffic could increase vectors for invasive species introduction and increase the likelihood for potential 
oil spills. Concurrent to an increasing number of vectors for invasive species introduction, conditions may become 
suitable for species to expand their ranges or for introduced species to establish. All vessels that enter State of 
Alaska or federal waters are subject to U.S. Coast Guard regulations (33 CFR 151), which are intended to reduce 
the transfer of aquatic invasive organisms. Management of ballast water discharge is federally regulated (33 CFR 
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151.2025); discharge of untreated ballast water into WOUS is prohibited unless the ballast water has been subject 
to a mid-ocean ballast water exchange (at least 200 nautical miles offshore). Vessel operators are also required to 
remove “fouling organisms from the hull, piping, and tanks on a regular basis, and dispose of any removed 
substances in accordance with local, state, and federal regulations” (33 CFR 151 .2035(a)(6)). Adherence to the 
33 CFR 151 regulations would reduce the likelihood of Project-related vessels introducing aquatic invasive 
species. 


SOFT IES Birds* 

As described in Section 3.11, Birds, existing infrastructure and development activities (e.g., traffic, dust 
suppression, drilling, processing) in the analysis area contribute tall structures, traffic, dust, noise, and vegetation 
compaction to existing habitats; withdraw freshwater for use throughout the year; increase the potential for spills 
entering waterbodies or the tundra; subsidize predators such as ravens, foxes, and gulls; and increase subsistence 
access (and presumably harvest). Birds would be cumulatively affected by other RFFAs in the analysis area, and 
the Project would contribute to those cumulative effects. 


The main RFFAs that could affect birds are the Stirrup 1 project, the Arctic Strategic Transportation and 
Resources (ASTAR) project, other community or oil and gas development projects, and future expansions of the 
Willow Project. In particular, the Stirrup 1 project covers a large area (156,000-acre unit), spans the Colville 
River, and would be in a high-density breeding bird area, thus possibly affecting productivity for species that nest 
there. Further development in the NPR-A would impact a major proportion of birds breeding on the North Slope 
with habitat loss and alteration and increased predation, injury, and mortality. The NPR-A supports the highest 
numbers and densities of breeding shorebirds and waterbirds (5.4 million birds) on the ACP (7.8 million birds), 
which is 69% of all aquatic birds on the ACP (Bart, Platte et al. 2013). Development within goose molting areas, 
where approximately 22% of the Pacific population of brant congregate (Flint, Patil et al. 2020), would increase 
human disturbance and risk of spills for four species of geese undergoing wing molt, a period when they are 
flightless and sensitive to human and predator activity. Pipelines, roads, and other facilities would attract 
predators, which would reduce productivity of nesting birds (Liebezeit, Kendall et al. 2009) and disrupt and 
displace molting and brood-rearing geese from feeding areas, causing mortality, loss of young, and increasing 
energetic demands. 


The ASTAR project could include additional road construction and intersect the Goose Molting Area north and 
east of Teshekpuk Lake. New roads could directly kill some birds due to vehicle collisions or increase access for 
local or non-local hunters. These changes in addition to the use of Project roads and boat ramps would increase 
access for hunters, which could alter the distribution of hunting activity and the location and levels of harvest. No 
Project gravel infrastructure is proposed in the Goose Molting Area, though Option 2 would build ice roads 
through the area during construction. In addition, the Project’s all-season roads with associated pullouts and 
ramps would increase subsistence access to those areas if they are connected to new development infrastructure or 
the ASTAR project. 


Cumulative changes to hunter access from the RFFAs and the Project could impact all game species of birds, 
although they could be mitigated through hunting regulations or road use limitations. C ommunity roads would 
also increase disturbance of breeding and molting geese from vehicle traffic and hunting activity and likely 
increase harvest of geese. The addition of roads that could be used for hunting and possibly connect with Project 
roads could alter the use of the Project roads by subsistence hunters. Although brant and other North Slope goose 
populations have been increasing (Wilson, Larned et al. 2018), there is concern that those observed increases in 
brant may not be compensating for losses occurring on the Yukon-Kuskokwim Delta (Sedinger, Riecke et al. 
2019), which may be indicative of a decline in the larger Pacific Brant population. Increases in mortality, 
predation, and human disturbance related to oil and gas and transportation development could reduce recruitment 
and survival (Leach, Ward et al. 2017; Pacific Flyaway Council 2018), thereby possibly contributing to an overall 
decline in the Pacific brant population. 


Seismic activity associated with new oil and gas leasing could cause some long-term damage to forage vegetation 
in some areas and cause snow compaction that could delay the timing of snowmelt. The impact of seismic activity 
on forage plants would be in addition to the direct loss of forage within the footprint of gravel roads and pads. 


Climate change, as described in Section 3.2, will continue to affect birds throughout the area and could alter the 
rate or degree of potential cumulative impacts. The impacts of climate change are likely to vary by species, but in 
general, climate change will introduce substantial uncertainty in predicting the demographic trends of species in 
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the area and will make the predicted impacts of development more difficult to accurately assess. Soil, hydrology, 
and vegetation change is expected to occur at the scale of decades to millennia (Martin, Jenkins et al. 2009). 
These habitat changes will increase habitat quality for some songbirds but decrease habitat quality for shorebirds 
(Wauchope, Shaw et al. 2017) and Lapland longspurs that prefer moist to wet meadows (Thompson, Handel et al. 
2016) and for waterfowl, loons, and grebes that rely on lakes and ponds on the tundra. 


The warmer spring temperatures and longer ice and snow-free season (SNAP 2011) allow some birds to arrive 
and nest earlier (Liebezeit, Gurney et al. 2014; Ward, Helmericks et al. 2016), allow production of replacement 
clutches and double broods in some species (Ely, McCaffery et al. 2018; Grabowski, Doyle et al. 2013; Meltofte, 
Piersma et al. 2007), and may allow the slow-developing young of loons and tundra swans to stay on breeding 
grounds longer to reach flight capability. Migrant birds have arrived in the CRD an average of 6 days earlier with 
increasing May temperatures over a 50-year period (Ward, Helmericks et al. 2016). For some birds, such as geese 
(Dickey, Gautheir et al. 2008) and shorebirds (Meltofte, Piersma et al. 2007), warmer spring temperatures result 
in earlier nesting and higher nesting success, although very warm temperatures and very cold temperatures tend to 
reduce reproductive output (Dickey, Gautheir et al. 2008). 


Many factors affect the production of young by tundra-nesting birds, and trends are not consistent across species 
or years. Arrival and breeding of birds in the arctic may not coincide with peaks in insect production (Saalfeld, 
McEwen et al. 2019; Senner, Stager et al. 2017; Tulp and Schekkerman 2008) or forage quality in vegetation 
(Doiron, Gauthier et al. 2014), resulting in mismatches in timing of reproduction with forage conditions (Clausen 
and Clausen 2013; McKinnon, Picotin et al. 2012), and can reduce chick survival (Senner, Stager et al. 2017). 
Red knots breeding in the arctic in years of early snowmelt were smaller (due to lack of prey) and had lower 
survival in non-breeding areas due to shorter bills and a subsequent reduction in foraging success (van Gils, 
Lisovski et al. 2016). Some species appear to have flexibility in timing arrival and egg laying to adjust to forage 
production based on local conditions (Ely, McCaffery et al. 2018; Grabowski, Doyle et al. 2013), whereas others 
do not (Senner, Stager et al. 2017). 


3.20.11.4 Terrestrial Mammals * 

As described in Section 3.12, Terrestrial Mammals, existing infrastructure and development activities (traffic, 
dust suppression, drilling, processing, etc.) in the analysis area contribute linear structures, traffic, dust, noise, and 
vegetation compaction to existing habitats, increase the potential for spills, and increase subsistence access (and 
presumably harvest). Some terrestrial mammals may also be impacted through attraction to human activities or 
facilities. Terrestrial mammals would be cumulatively affected by other RFFAs in the analysis area, and the 
Project would contribute to those cumulative effects. 


Many of the RFFAs are in the range of the CAH, a caribou herd that has been exposed to oil and gas 
infrastructure for over 40 years. Development that displaces caribou from calving areas, hinders caribou 
movements among seasonal ranges, or increases hunter access are likely to have the biggest impact on caribou. 
The additional projects would result in additional disturbance and displacement during some seasons, but the 
potential demographics impacts from these projects would depend on the location and type of development. 
Continued development within the summer range of the CAH would create additional direct habitat loss from 
gravel placement, indirect habitat loss disturbance and displacement during some seasons, and additional 
deflections and delays during caribou midsummer movements. Johnson, Golden et al. (2020) estimated that CAH 
caribou density was lower in 12%, 15%, and 17% of important habitat during the calving, post-calving, and 
mosquito season, respectively, as a result of the partial avoidance of areas near infrastructure. This reported 
avoidance was for an area that included oil fields constructed without modern mitigation methods (e.g., pipelines 
elevated less than 5 feet). The additional activity and traffic associated with the Project would be additive to these 
potential impacts. Murphy, Russell et al. (2000) found that changes in activity budgets of caribou from exposure 
to development were likely to have demographic impacts only at higher levels of exposure than currently exist. 
Nellemann and Cameron (1998) found that caribou density during calving declined with increasing road density. 
Colocating pipelines near existing infrastructure, avoiding development in calving areas, and using best practices 
for development design would minimize impacts on caribou. Although the CAH has limited use of the Project 
area, the additional development would increase the total exposure to development for the herd. 


The main RFFAs that could affect the TCH are the ASTAR project, the Peregrine project near Umiat, the 
community winter access trails, legacy well cleanup, and future expansions of the Willow Project. The Stirrup 1 
project is in an area used by TCH caribou during spring and fall migration. The ASTAR project could include 
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additional road construction through seasonal ranges of the TCH and the CAH. New roads could directly kill 
some caribou due to vehicle collisions, delay or alter caribou migratory movements (Panzacchi, Moorter et al. 
2013; Wilson, Parrett et al. 2016), or increase access for local or non-local hunters. The development of the 
Project area would result in a less undeveloped area available for alternative calving areas. The relative value for 
calving habitat was mapped by Wilson et al. (2012), although in recent years the TCH calving distribution has 
apparently expanded to areas to the west of Teshekpuk Lake (Parrett 2015; Prichard, Klimstra et al. 2019). These 
changes in addition to the use of Project roads and boat ramps would increase access for hunters, which could 
alter the distribution of hunting activity and the location and levels of harvest. 


Cumulative changes to hunter access from the RFFAs and the Project could impact all game species of mammals, 
although they could be mitigated through hunting regulations or road use limitations. Roads near calving areas 
would likely result in the displacement of calving caribou unless they are closed during the calving season. Road 
construction north of Teshekpuk Lake could potentially interfere with the use of narrow corridors of land that are 
used to access mosquito-relief habitat (Yokel, Prichard et al. 2011). 


Seismic activity associated with new oil and gas leasing could disturb wintering caribou of the TCH and other 
species wintering or denning in the ACP. Seismic trains and camps could cause some long-term damage to forage 
vegetation in some areas and cause snow compaction that could delay the timing of snowmelt and increase 
mortality and limit movements of small mammals. The impact of seismic activity on forage plants would be in 
addition to direct loss of forage within the footprint of gravel roads and pads. 


Climate change will continue to affect fish, birds, and wildlife throughout the area and could alter the rate or 
degree of potential cumulative impacts. Climate change, as described in Section 3.2, could have impacts on birds 
and terrestrial mammals. The impacts of climate change are likely to vary by species, but in general, climate 
change will introduce substantial uncertainty in predicting demographic trends of species in the area and will 
make the predicted impacts of development more difficult to accurately assess. 


Climate change appears to be resulting in a northward expansion of some mammal species, such as moose, 
beaver, and snowshoe hare (Tape, Christie et al. 2016; Tape, Gustine et al. 2016; Tape, Jones et al. 2018). 
Increasing numbers of red fox due to warming could cause a decline in arctic foxes. Some species with low 
reproductive output in the arctic, such as grizzly bears, may benefit from increased productivity and a more 
diverse prey base. Warming could also result in a spread of pathogens (Kutz, Bollinger et al. 2015). 


Climate change in the Arctic is predicted to have multiple, sometimes counteracting, effects on caribou (Albon, 
Irvine et al. 2017; Mallory and Boyce 2017; Martin, Jenkins et al. 2009). Climate change may have been a factor 
in a 56% decline in populations of migratory caribou and wild reindeer across the arctic over the last 2 decades 
(Russell, Gunn et al. 2019). A longer snow-free season can increase access to forage (Cebrian, Kielland et al. 
2008; Tveraa, Stien et al. 2013), but increasing midsummer temperatures could result in more severe insect 
harassment (Weladji, Holand et al. 2003) and increase the incidence of parasites and the rate of annual decline in 
forage quality (Gustine, Barboza et al. 2017). If mosquitos emerge closer to calving, it could result in a higher rate 
of separation of calves, and more severe insect harassment can result in poorer body quality of maternal caribou, 
lower parturition rates, and higher calf mortality (Johnson, Lenart et al. 2022; Weladji, Holand et al. 2003). 
Earlier river breakup could alter the timing or difficulty of caribou migrations (Leblond, St-Laurent et al. 2016; 
Sharma, Couturier et al. 2009). 


During the winter, changes in precipitation could increase energetic demands for cratering through snow to access 
forage (Fancy and White 1985). Increasing frequency of rain-on-snow events could greatly decrease access to 
winter forage and change the winter distribution of the TCH (Albon, Irvine et al. 2017; Bieniek, Bhatt et al. 201 8; 
Hansen, Aanes et al. 2011; Loe, Hansen et al. 2016), which could alter the use of the Project area during winter in 
unpredictable ways and increase mortality (Forbes, Kumpula et al. 2016). Changes in the timing of snowmelt and 
vegetation growth could mean that the timing of calving and the emergence of highly nutritious forage would no 
longer overlap (Post and Forchhammer 2008). Gustine, Barboza et al. (2017) found no evidence of a spring 
nourishment mismatch for caribou in Alaska but suggested that one may occur in fall with increased warming. 


Over the longer term, changes in vegetation composition could lower forage quality (Fauchald, Park et al. 2017). 
Changes in vegetation composition and species diversity may be influenced by both climate warming and changes 
in the level of herbivory (Post, Pedersen et al. 2022). Increased moose densities (Tape, Gustine et al. 2016) could 
increase predator densities and alter predator distributions. Increases in wildland fire could lead to lower lichen 
availability on the winter range (Joly, Chapin et al. 2010). Calving grounds tend to shift depending on the timing 
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of snowmelt (Carroll, Parrett et al. 2005; Dau 2007; Griffith, Douglas et al. 2002); therefore, climate change could 
alter the location of calving grounds, and additional development could interact with climate change by limiting 
the availability of alternative calving areas as conditions change. Impacts on caribou body condition resulting 
from climate change may also make caribou more susceptible to potential impacts from developments. The 
negative impacts of reduced caribou body condition that could occur as a result of changing climatic conditions 
could be exacerbated by increasing development if development causes increased energetic expenditures, hinders 
access to preferred foraging areas, or limits the ability of caribou to respond to changing conditions by altering the 
areas used during different seasons. 


Cumulative impacts on biological resources would contribute to impacts to subsistence, as described in Section 
3.20.14. 


seo 0eLd:5. Marine Mammals* 

As described in Section 3.13, existing infrastructure and activities (traffic, screeding, barging, drilling, processing, 
etc.) in the analysis area contribute human activity, noise, habitat alteration, and increase the potential for spills 
entering marine waters. Polar bears may also be impacted through attraction to human activities or facilities. 
Marine mammals would be cumulatively affected by other RFFAs, particularly nearshore developments such as 
Liberty and Pika (Nanushuk), in the analysis area. The Project would contribute to those cumulative effects 
through an incremental increase in habitat loss and alteration for marine mammals and disturbance and 
displacement due to cumulative industrial noise and human activity. 


The Project may also contribute to cumulative mortality and injury associated with construction, vessel strikes, 
and human safety concerns. Placement of gravel fill would contribute an incremental loss and alteration of 
potential denning habitat of polar bears in the ACP. Cumulative effects from industry infrastructure and activities 
are not expected to affect marine mammals at a population level. 


The Project would add limited vessel traffic to the Beaufort Sea at a time when traffic is expected to continue to 
increase due to changing climate and reduced sea ice extents. Project vessel traffic in combination with increased 
shipping and vessel traffic could increase the likelihood of vessel strikes or disturbance and displacement of 
marine mammals and increase the likelihood of accidental spills from the vessels. However, impacts associated 
with vessel traffic are not expected to affect marine mammals at a population level. 


Cn nn EE Es 


_ Disturbance and deflection of migrating bowhead whales, a primary subsistence resource, from cumulative vessel 
| traffic in the Beaufort Sea is expected to remain within the boundaries of statistically established typical routes 

_ relative to ice conditions in the Beaufort Sea (Nations, Norman et al. 2010). Disturbance and displacement of 

_ subsistence species may affect their availability for subsistence users is further discussed in Section 3.20.14. 


Warming global temperatures and associated reductions in the extent and duration of sea ice (Durner, Douglas et 
al. 2009) that are predicted to occur in the future may have implications for polar bears and their ice-dependent 
marine prey. The effects of continuing climate change pose challenges to the future well-being of marine 
mammals and may lead to population declines and range contraction for some ice-dependent marine species. 
However, the ability of federal agencies to influence the processes thought to be responsible for climate change 
(such as GHG emissions) is extremely limited at present, absent an effective worldwide response to the problem. 


Recent shifts in distribution and habitat use by polar bears in the Beaufort and Chukchi seas are likely attributable 
to the loss of sea-ice habitat. The greatest declines in optimal polar bear habitat would occur in those areas, where 
reduced habitat will likely reduce polar bear populations (Durner, Douglas et al. 2009; Regehr, Laidre et al. 2016). 
Polar bears of the SBS stock experienced twice as many days of reduced sea ice from 2008 to 2011 than did those 
of the Chukchi Sea stock. Despite similar diets, SBS bears were smaller and in poorer condition, exhibited lower 
reproduction, and twice as many were fasting in spring (Rode, Regehr et al. 2014). Consuming terrestrial foods is 
judged to be insufficient to offset the loss of ice-based hunting. The lack of sea ice or the delayed formation of ice 
also forces bears to spend more time on land, where they have difficulty catching prey and spend longer periods 
fasting, increasing the chance of interactions with humans and increasing the risk of mortality of bears killed in 
defense of life or property (Amstrup 2000; Whiteman, Harlow et al. 2015). The Project could exacerbate the 
effects of climate change by adding development and the chance of human-bear interactions in terrestrial habitats 
that bears are increasingly forced to use. 
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Polar bears and ringed seals rely on polar pack ice. Ringed seals use pack ice for resting during their annual molt 
_ and excavate breathing holes and lairs used for resting, giving birth, and pup weaning. Ringed seals are a primary 
_ polar bear prey species (Bentzen, Follmann et al. 2007; Bergen, Durner et al. 2007; Fischbach, Amstrup et al. 
_ 2007). As sea ice melts earlier in the spring, ringed seal lairs may be exposed earlier and risk additional polar bear | 
_ predation. Early sea ice melt would also reduce molting habitat availability and potentially the growth rate and 

_ survival of ringed seal pups. A population-level effect on ringed seals could reduce availability of food for polar 
_ bears, thus affecting polar bear survival. Early sea ice melt may also shorten the denning period and impact the 

_ survival of polar bear cubs. 


As sea-ice cover diminishes with a warming climate, polar bears may spend more time on land and fast more, 
which would reduce access to prey and negatively affect energy levels, respectively (Molnar, Derocher et al. 
2010). It may also mean a higher likelihood of bears encountering human infrastructure and activities on land. 
The impacts of onshore development would likely affect polar bears through a disturbance in terrestrial denning 
habitat, especially during construction; however, polar bear mitigation measures have been included for the life of 
the Project (approximately 30 years) (Appendix E.13, Section 1.4). These measures include all mitigation 
measures typically required to be implemented in accordance with MMPA authorization for incidental take and 
take by deterrence of polar bear. Implementation of these measures would not depend on future MMPA 
authorizations; implementation of these measures would occur regardless of future authorizations. Should future 
authorizations require additional mitigation, those measures would also be implemented but they are not used in 
this analysis. 


A warming climate could also contribute to cumulative effects on other marine mammals, particularly ringed and 
bearded seals, which are closely associated with sea ice. Warming global temperatures and the associated 
reductions in extent and duration of sea ice that are predicted to occur in the future may have substantial 
implications for these species. 


Increased subsistence harvest due to increased onshore subsistence access could kill more polar bears or displace 
them to other habitats to avoid harvest. The combination of increased subsistence user access and bears forced to 
spend time on shore will likely lead to more harvest of bears. However, an annual harvest quota of 35 polar bears 
from the Southern Beaufort Sea stock has been adopted by Canada and the U.S. through the Inuvialuit-Inupiat 
Joint Polar Bear Commission, as coordinated by the NSB Department of Wildlife Management. This quota limit 
would not be affected by Project activities. In addition, the user-to-user management agreement includes measures 
for protection of family groups and bears in dens (ANCC 2022) which may mitigate impacts from additional 
subsistence user road access to polar bear dens. 


3.20.12 Cumulative Impacts to Wilderness Characteristics* 
_ The effects of past and present actions on wilderness characteristics are presented in the Affected Environment 

_ section in Section 3.19, Wilderness Characteristics. The existing infrastructure and development activities 

_ adjacent to Teshekpuk Lake and Coleville River Valley WIAs alter the wilderness characteristics of naturalness, 
_ outstanding opportunities for solitude or a primitive and unconfined type of recreation, and supplemental values 
_ through changes in ambient sound levels and the viewshed. 


_ Elements of RFFAs would encroach on ambient sound levels and viewsheds of Teshekpuk Lake and Coleville 
_ River Valley WIAs as oil and gas development continues. Some of the RFFAs may occur within Teshekpuk Lake | 
_ and Coleville River Valley WIAs, including Greater Willow 1, seismic exploration (leases within WIAs), legacy 
_ well cleanup, and Community Winter Access Trail. Impacts to Teshekpuk Lake and Coleville River Valley WIAs | 
_ would be from the increased noise generated from these activities (noise levels would return to ambient 
_ conditions approximately four miles from the source) and visual changes to the viewshed (strong to moderate 

_ contrasts within five miles of development). RFFAs developed and operated near Teshekpuk Lake and Coleville 

_ River Valley WIAs would directly impact wilderness characteristics of naturalness and outstanding opportunities 

_ for solitude or a primitive and unconfined type of recreation. 


_ The cumulative effects of past, present, and RFFAs on wilderness characteristics would be from facilities and 

_ infrastructure that would produce the same type and kind of sound levels and create strong to moderate contrasts 
_ in scenic quality Class C (low scenic quality) lands that are inventoried as VRI Class III. Cumulative operational 
_ and construction noise and visual contrasts (and the Project’s contribution to those cumulative effects) could 

_ affect subsistence activities by causing subsistence users to avoid areas impacted by noise or in line-of-sight of 
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| facilities and infrastructure (Section 3.20.13, Cumulative Impacts to the Social Environment [land use, economics, 


3.20.13 Cumulative Impacts to the Social Environment (land use, economics, and public health)* 


The effects of past and present actions on the social environment are presented in the Affected Environment 
section in Section 3.14, Land Ownership and Use; Section 3.15, Economics; and Section 3.18, Public Health. Past 
and present actions have cumulatively impacted the social environment including subsistence activities, 
sociocultural systems, land use, public health and economics in the analysis area. 


Since the 1970s, oil and gas development on the North Slope has substantially changed the social conditions, 
including subsistence activities, sociocultural systems, economics, land use, and public health in the region. The 
cumulative effects of past and present actions include the formation of the regional Native corporation, village 
corporations, and municipal incorporations; employment in the oil and gas industry, supporting sectors, and 
government; significant increase in government revenues from petroleum development activities; and the 
expansion of public infrastructure and services, including improved health care. These changes have, in turn, 
resulted in other changes that have both increased sociocultural and health stressors. 


RFFAs that would cumulatively affect land use include future oil and gas activities and infrastructure, with the 
potential land zoning designations, and community expansion. Increased development in the NPR-A may increase 
demand for public services and infrastructure for communities within the NSB. Expansion of community-based 
infrastructure may increase the demand for new residential, commercial, civic, and industrial land uses in these 
communities. 
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The RFFAs identified in Table 3.20.1 would cumulatively affect the economies of Nuiqsut, Utqiagvik, the NSB, 

_ and the state of Alaska. The future oil and gas activities considered in this analysis, including the Pikka project, 

_ Narwhal, Placer, Liberty, and Nuna would result in an increase in oil and gas production on the North Slope. And 

_ further expand the oil and gas infrastructure in the region. The combined projected incremental production from 
| new oil development projects would help offset the declining oil production from existing North Slope oil and gas | 
| developments. The Alaska Department of Revenue (ADOR) projects that total crude oil production from the 
_ North Slope would increase from 486,000 barrels of oil per day (fiscal year 2021) to 586,000 barrels of oil per 

_ day in fiscal year 2031; a 21% increase in North Slope production in 10 years (ADOR 2021). The Alaska 

| Department of Revenue also projects total petroleum revenue (both restricted and unrestricted) to increase from 

_ $1.594 billion in fiscal year 2021 to $2.661 billion in fiscal year 2031 (assuming an average North Slope oil price 

| of $68.27 per barrel of oil over the forecast period) (ADOR 2021). 


The Project, when combined with the RFFAs, would increase economic activity at the local, regional, and state 
level due to direct industry spending on labor, materials, and services; increase government revenues from shared 
royalties, tax payments such as property taxes, corporate income taxes, severance taxes, and other local taxes; 
increase job opportunities for Alaskans, including residents of communities in the NSB; and increase labor 
income in regions where industry spending would occur and where the oil and gas workforce would reside. Most 
direct wages from new employment generated by RFFAs would go to nonresidents of the NSB, but some new 
wages would accrue in both the local and regional economy. 
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_ Projected increases in oil production in the NPR-A would increase funds available to North Slope communities, 
| including Nuiqsut, through the NPR-A Impact Grant Program (Table 3.20.1); the funds are intended to offset 

_ development impacts and help support essential public services and facilities in communities impacted by 

_ development. Additionally, ASRC and Kuukpik own surface and subsurface rights on land within the NPR-A; 

_ royalties associated with their land are paid directly to them and are not deposited into the NPR-A Impact Grant 
| _ Program. The RFFAs also include several projecting be considered for development by ASRC and Kuukpik; 

_ these projects would generate additional revenues and contribute to dividend payments to their shareholders, 

_ potentially increasing income for some residents of Nuiqsut and other North Slope communities. 


_ Due to increasing oil and gas activity in the NPR-A, many of the RFFAs would have sociocultural, subsistence, 
_ public health and economic effects that would occur throughout the analysis area, but effects could be more 

_ substantial in Nuiqsut due to the proximity to activities and subsistence use of the area. Impacts of oil and gas 

_ development include disruption of subsistence and sociocultural activities as discussed in section 3.20.14 
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Increased gravel infrastructure, expected from RFFAs in combination with Project gravel infrastructure and boat 
ramps, would increase subsistence access for Nuiqsut residents and likely increase the subsistence harvest of fish, 
birds, terrestrial mammals, and marine mammals. This would add to the positive effects to community and public 
health (HEC 4: Food, Nutrition, and Subsistence Activities) through increased subsistence activities and nutrition 
and food security. 
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| scenario, impacts related to the health and abundance of the TCH would likely extend to subsistence users of the 

_ herd including Nuiqsut, Utgiagvik, Anaktuvuk Pass, Atqasuk, and Wainwright. However, under BLM’s 2022 

_ NPR-A IAP/EIS ROD, BLM selected Alternative A which prohibits new oil and gas leasing and new 

_ infrastructure associated with oil and gas development within the core calving area for the TCH, important insect 

_ relief habitat north of Teshekpuk Lake, and key migration corridors around Teshekpuk Lake. As such, an overall 

_ decline in productivity and abundance is not expected. Westward oil and gas development expansion could have 
_ negative impacts (HEC 1: Social Determinants of Health and HEC 4: Food, Nutrition, and Subsistence Activities) _ 
_ across the North Slope since subsistence resources and sociocultural activities are often shared among 
_ communities. Cultural identification is closely related to the use of subsistence foods, which are not only eaten for | 
_ nutrition value but for cultural practices. Impacts on subsistence resources and activities would also affect social 

_ connections and cultural continuity. Project construction, combined with many of the RFFAs would result in 

_ increased air and noise emissions, including in currently undeveloped areas Nuiqsut residents use, as well as the 

_ areas they travel through. Air quality and air pollutant emissions may increase public health impacts (HEC 3: 

_ Exposure to Potentially Hazardous Materials) related to respiratory and cardiac conditions. Development-related 

_ noise could cause irritation, annoyance, or sleep disturbance among individuals who experience it (BLM 2012c). 

_ This would increase stress in some Nuiqsut residents and could lead to or exacerbate mental health issues such as 

_ anxiety and depression and lead to a decline in physical health and overall well-being. 


_ Climate change is part of the existing condition in the Project area and many of the RFFAs that affects the health 

_ (HEC 3: Exposure to Potentially Hazardous Materials) of NSB and Nuiqsut residents. According to an ANTHC 

| report on climate change in Nuiqsut, residents are reporting noticeable changes in weather, plants, animals, and 

_ the land, and raising concerns about food and water security, transportation safety, and increased stress affecting 
_ mental health of Nuiqsut residents (Brubaker, Bell et al. 2014a). The downstream combustion of oil products from | 
_ the Project and other RFFA’s involved in oil and gas development would lead to emissions of criteria and 
_ hazardous air pollutants which would impact air quality and potentially public health related impacts. The Project 

_ and many of the RFFAs would exacerbate those effects by also increasing food and water security concerns and 
_ potentially creating related mental stress (HEC 1: Social Determinants of Health and HEC 4: F ood, Nutrition, and | 
_ Subsistence Activities). 


3.20.14 Cumulative Impacts to Subsistence and Sociocultural Systems* 


The effects of past and present actions on subsistence and sociocultural systems are described in Section 55 Ney 
Subsistence and Sociocultural Systems. Past and present actions have cumulatively impacted subsistence activities 
and sociocultural systems in the analysis area. As noted in Section 3.16 regarding the subsistence use areas for 
Nuigsut: 
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Changes in subsistence resource availability, harvester access, and the ability to participate in subsistence 
activities have also affected sociocultural systems, as Ifupiat social organization, cultural values, social ties, and 
community and individual well-being are inextricably linked with subsistence. Additional changes associated with 
modernization, the transition from a subsistence economy to a mixed subsistence-cash economy, formation of 
Native and village corporations and municipal governments, and increasing interaction with non-Ifupiat 
individuals have affected sociocultural systems in the study communities. 
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Since 2000, oil and gas development has expanded into highly used Nuiqsut subsistence use areas in the CRD 

_ (Alpine and Alpine Satellite developments CD1 through CD4) and toward Fish Creek (Alpine Satellite 

_ development CDS and the GMT-1 and GMT-2 developments). Exploration continues to occur to the north, west, 

_ east, and south of the community, effectively surrounding Nuiqsut with industrial infrastructure and activity. Asa | 
_ result, the frequency of conflicts between subsistence and development activities has increased substantially since | 
_ the late 1990s and early 2000s (SRB&A 2009, 2019a). The Project, in addition to other RFFAs such as the Pikka 
_ (formerly Nanushuk) and Stirrup 1 developments, would contribute to the cumulative effects of development on 

| subsistence resources and activities because it would represent a net increase in the amount of land used for oil 

_ and gas and other development, in addition to a related increase in industrial activity, including air and ground 

_ traffic. While development infrastructure has not been introduced to the south of Nuiqsut, leasing and exploration 

_ has occurred to the south of the community and may occur in the future, including the area of a potential CPAI 

_ exploration well approximately 20 miles south of Nuiqsut and the Peregrine exploration project near Umiat. 

_ Additionally, there is potential for further Alpine expansion through the development of CD-8 south of Nuiqsut, 

_ including a gravel road and pipeline connection to CD-4. Activities to the south Nuiqsut could affect hunting of 

_ caribou, moose, and furbearers, as well as fishing activities along the Colville River. The Pikka development is 

_ constructing gravel roads and pads, pipelines, and facilities directly to the east of the CRD, in an area that is 

_ commonly used for hunting seal, caribou, and eider, as well as fishing for Arctic cisco and grayling. The 

_ development includes a new 10-acre gravel pad constructed by Kuukpik for staging oilfield equipment and 

_ materials. This area between the CRD and Kuparuk was previously undeveloped. The area west of Nuiqsut could 

_ also be subject to further expansion through developments including the West Willow discovery (Greater Willow 

_ 1 and Greater Willow 2), located west of the BTU. In addition to these new developments, upgrades, expansions, | 
_ and maintenance activities will be ongoing through the life of various existing developments. These could include | 
_ a 5-acre K-Pad expansion and a new 15 to 30 acre staging pad in the GMT Unit. Nuiqsut residents have reported 
| feeling surrounded by infrastructure (as one resident put it, living in a “human corral”), and the Project, when 

_ combined with the RFFAs, would contribute to these concerns by further surrounding the community with 

| infrastructure (SRB&A 2018b) (see Section 3.16.1.4, Existing Conditions). Even with residents being allowed 

_ access to development-related roads and facilities, many view the increasing expansion of development 

_ infrastructure as a loss of traditional lands. Once considered part of the community’s traditional subsistence use 

_ area (SRB&A 2018b), the areas surrounding Prudhoe Bay and Kuparuk are now considered off-limits to 

_ subsistence uses. Development within previously protected areas, such as the routing of the GMT-1 access road 

_ and pipeline through the 3-mile Fish Creek setback, can compound the sense of loss with concerns for the health 

_ of the environment and its resources. The Project would increase development activity within certain setbacks 

_ such as the mine development, which would be within the 0.5-mile setback (LS K-1) along the Ublutuoch 

_ (Tinmiagsiugvik) River. 


_ As development has moved closer to Nuiqsut, recent data have shown decreased frequency of use and increased 
_ avoidance behaviors in certain areas such as the Nigliq Channel and Nanuq rather than total abandonment of the 
entire development area. In BLM’s GMT-1 ROD, BLM noted the cumulative effects associated with the loss of 
_ traditional land and a sense of being surrounded by infrastructure. As BLM (2015) states, “This context has 

| substantially elevated the consequences of each subsequent development project.” 


| Future development near Native allotments, which were in many cases chosen for their favorable subsistence 
locations and traditional ties, could affect residents’ use of and identification with these allotments, particularly if 
development affects the availability of resources in these areas. In addition to Nuiqsut’s subsistence use areas, 
development of the Project would also introduce large-scale oil and gas development into the eastern periphery of 
Utqiagvik’s subsistence use area and, in combination with other RFFAs, may facilitate future developments 
(including Greater Willow 1 and Great Willow 2) farther west into the core subsistence use areas for Utqiagvik 
and Atqasuk. Future development within traditional subsistence use areas resulting from this facilitated access 
may result in changes to subsistence land use patterns over time, resulting in decreased opportunities to pass on 
knowledge about culturally important places and activities. The growing presence of oil and gas infrastructure on 
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the North Slope and the associated risks of oil spills and contamination could contribute to increased avoidance of 
subsistence foods due to concerns about contaminated food sources. Concerns about the impacts of development 
on subsistence foods have led to some residents avoiding certain subsistence foods because they believe they are 
contaminated (SRB&A 2017b). As the Project and RFFAs lead to the continued expansion of oil and gas 
development on the North Slope, concerns about contamination among subsistence harvesters and avoidance of 
certain subsistence foods will likely grow. Avoidance of subsistence foods could have sociocultural effects by 
reducing food security and reducing opportunities to engage in the distribution (sharing), processing, and 
consumption of subsistence foods. 


Human activity, ground and air traffic, noise, and infrastructure have the potential to affect the availability of 
subsistence resources in the analysis area by disturbing or displacing subsistence resources or making them more 
difficult to harvest. In more recent years, biological studies have shown deflection of caribou along the GMT-1 
and GMT-2 access roads (Welch, Prichard et al. 2021a) and individual hunters have reported decreased success 
rates for geese, caribou, and furbearers due to development related noise and traffic (SRB&A 2022). Subsistence 
harvesters have also reported changes in animal behavior and distribution in the vicinity of seismic activity and 
seismic exploration is ongoing throughout the region. The Project in combination with the RFFAs could affect the 
availability of caribou to Nuiqsut and Utqiagvik subsistence users, although a majority of direct and indirect 
impacts to resource availability resulting from the Project would occur for Nuiqsut, as most Utqiagvik caribou 
harvesting areas occur to the west of the Project. If the Project facilitates westward expansion of oil and gas 
development, then impacts to resource availability would increase for Utqiagvik. 


Access to subsistence harvest areas could be physically restricted during construction, particularly for Nuiqsut; 
however, new gravel roads and boat ramps associated with the Project and RFFAs would increase harvester 
access for those who choose to use roads. While data on Nuiqsut caribou hunting have shown the increased use of 
some areas due to road access, the use of roads varies by location. For example, few hunters report using the road 
system to the east of the Nigliq Channel, with some noting that they avoid the area due to the higher density of 
development infrastructure (SRB&A 2021). In addition, the use of roads decreases somewhat with distance from 
the community although the reason for this decreased use is unclear and use of certain roads may increase over 
time. Thus, increased road infrastructure on the North Slope will likely have varying cumulative effects on 
subsistence use, with increased use and access in some areas and decreased use and hunter avoidance in others. In 
addition, some Nuiqsut hunters have reported using industry roads to offset the reduced availability of caribou 
closer to their community. Use of roads may also mitigate fuel costs (Northern Economics Inc. 2019). The 
mitigative benefits of using roads for subsistence hunting does not account for the negative sociocultural impacts 
associated with changes in hunting methods and areas, resulting loss of traditional knowledge, increased impacts 
associated with hunting in proximity of development, and direct loss of traditional hunting areas. Thus, roads may 
mitigate the impacts of development but may not provide a net benefit to communities in regard to subsistence. 
Regardless of physical access, the Project, combined with the RFFAs, may contribute to harvester avoidance of 
construction and operations areas on the North Slope due to discomfort from hunting and shooting near industrial 
infrastructure, a lack of knowledge about security protocols, concerns about resource contamination, and an 
assumed lack of resource availability near infrastructure. During operations, harvester avoidance of the oil and gas 
development areas may be reduced from construction levels due to decreased noise and traffic disturbances, 
although avoidance responses would likely continue throughout the life of development projects for certain 
individuals. 


The Project, when combined with the RFFAs, would increase social and economic effects on subsistence through 
subsistence/work conflicts (for residents who have jobs related to oil and gas development) and a shift in 
subsistence roles could affect social ties in the community. Conversely, increased employment income may 
increase the ability of some to conduct subsistence activities through the purchase of subsistence equipment 

(e.g., snowmachines, boats) and supplies (e.g., fuel, ammunition). 


Reasonably foreseeable future oil and gas activities (i.e., most of the RFFAs considered in the analysis; see Table 
3.20.1) would have similar impacts to subsistence as the Project and may occur within the analysis area. Existing 
oil and gas developments will continue to operate and may include future upgrades to infrastructure which could 
temporarily increase impacts in those areas. BLM’s RODs for the most recent projects in the vicinity of Nuiqsut 
(GMT-1 and GMT-2) found that these projects may potentially result in a significant restriction to subsistence 
uses, both with and without the cumulative case. In the cumulative case for the GMT-2 project, BLM found that 
the project, in combination with other RFFAs, “may result in a significant restriction to subsistence uses for the 
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community of Nuiqsut due to impacts to caribou and furbearer availability and access thereof, and that it may 
result in a significant restriction to subsistence uses for the communities of Utqiagvik, Atqasuk, and Anaktuvuk 
Pass due to impacts to terrestrial and marine subsistence resources and access.” These significance conclusions 
were for two drill site gravel pads with an access road connecting them to the existing Alpine development. In 
comparison, the Willow Project’s impacts on subsistence would not only be additive to the impacts of activities of 
these projects (GMT-1 and GMT-2), but of greater magnitude due to the larger size of the proposed development. 
The Project would increase the cumulative effects of past and present actions and RFFAs, and would amplify 
effects to subsistence resource availability such that impacts to other North Slope communities such as Anaktuvuk 
Pass and Atqasuk would be more substantial. 


Increased development infrastructure on the North Slope would continue to cause the alteration and degradation 
of habitats for key subsistence resources, including caribou, furbearers, fish, and goose. Over time, these changes 
could affect the health and abundance of different subsistence resources on the North Slope. If development 
continues westward into the core calving area for the TCH, or if it reduces access to key insect-relief habitats, 
then the herd could experience an overall decline in productivity and abundance. Under this scenario, impacts 
related to the health and abundance of the TCH would likely extend to subsistence users of the herd, including 
those from Nuigsut, Utqiagvik, Anaktuvuk Pass, Atqasuk, and Wainwright. However, this scenario has a low 
likelihood of occurring under the current NPR-A IAP, which restricts development in the Teshekpuk Lake area. 


_ Development of offshore leases in federal waters is not projected to occur in the Chukchi Sea in the foreseeable 

| future. In the Beaufort Sea, Hilcorp is still pursuing its Liberty project, however the project schedule has been 

| delayed and BOEM would need to conduct additional NEPA analysis before it could reapprove the project. With 

_ the exception of the Liberty project and Northstar development, which has been in production for decades, almost 

all federal offshore leases in the Beaufort Sea have been surrendered. Offshore development activities, in 

_ combination with the Project, could have cumulative impacts on the availability of marine mammals for the North | 

_ Slope communities of Nuiqsut, Utqiagvik, Point, Lay, and Wainwright. In particular, bowhead whales are a 

_ resource of high importance to the coastal communities of the North Slope, and residents could experience 

_ reduced harvest success if increased offshore activity causes deflections or behavioral changes in whales. 

_ However, because offshore development in the Beaufort Sea is expected to be somewhat limited in the 
_ foreseeable future, the magnitude of the cumulative impacts on marine mammal hunting activities would likely be — 

| low. 


In addition to the additive effects of increasing oil and gas infrastructure in the region, increased activity, 
including oil and gas exploration and seismic activity, air traffic, vessel traffic, scientific research, legacy well 
cleanup activities, recreation, and sport hunting and fishing activities, would also contribute to subsistence 
impacts on Nuiqsut and Utqiagvik by increasing the frequency of noise and air traffic disturbances, vessel 
disturbances, and interactions with non-local researchers, workers, and recreationists. Increased noise 
disturbances would contribute to existing impacts on subsistence resource availability. Sport hunting on the North 
Slope may also contribute to increased competition for resources such as caribou. 


Climate change will continue to affect subsistence resources and users through changes in resource health and 
abundance, as well as changes in weather conditions, which may affect resource abundance, resource availability, 
harvester access, and food processing and storage methods. Climate change could contribute to the impacts of 
increased infrastructure and development activity in the region by affecting the predictability of weather 
conditions, including the timing of freeze-up and breakup; snow conditions; water depth in lakes and rivers; the 
frequency and nature of storms and winds; and ice conditions. Changes in these conditions may affect the ability 
of residents to travel to and from subsistence harvesting locations safely or successfully or at the time when 
resources are available (e.g., Nuiqsut’s under ice fall fishery). Changes in the timing of resource migrations could 
also affect harvesting success for certain species, and increased susceptibility of certain resources to disease could 
affect resource quality and abundance. Climate change could also increase the presence of contaminants in certain 
species, which would contribute to harvester concerns about impacts of contaminated subsistence foods on human 
health (AMAP 2017; Richter-Menge, Druckenmiller et al. 2019). 


Table 3.20.4 summarizes cumulative effects to subsistence uses for Nuiqsut and Utqiagvik from past and present 
actions and RFFAs. 
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Table 3.20.4. Com ik 
Effects To Nuiqsut 


parison of Impacts to Subsistence Uses for Nuiqsut and Utqiag 
Utqiagvik 


Resources Caribou (major) Caribou (major) 
(importance) | Furbearers (minor)* Furbearers (minor)? 
Waterfowl (major) 
Fish (major) 
ee Seals (major) exile 
Resource Low likelihood of impacts to TCH herd abundance _| Low likelihood of impacts to TCH herd abundance 
abundance __| resulting from displacement from core calving resulting from displacement from core calving grounds. 
rounds. 
Resource For all resources, a high likelihood of reduced For all resources, a high likelihood of reduced resource 
availability | resource availability resulting from increased availability resulting from increased impacts from 
impacts from infrastructure, noise, and traffic. infrastructure, noise, and traffic occurring within 
0 Utgiagvik subsistence use areas. 
Harvester A high likelihood of increased physical and legal Low to moderate likelihood of increased physical and 
access barriers to access to traditional subsistence use areas. | legal barriers to access to traditional subsistence use areas. 


Note: TCH (Teshekpuk Caribou Herd). 
“ Despite being characterized as a resource of minor importance based on selected measures, furbearer hunting and trapping is a specialized activity with 
special importance to the study communities. 


3.20.15 Cumulative Impacts to Environmental Justice* 


As described in Section 3.17, Environmental Justice, Nuiqsut is the minority population affected by the direct and 
indirect effects of the Project. The communities of Utqiagvik, Anaktuvuk Pass, Atqasuk, Wainwright, and Point 
Lay are part of the cumulative effects analysis area due to the overlap of Project effects with potential RFFAs. 
These minority and low-income populations are described in detail in the NPR-A IAP Final EIS (BLM 2020b), 
page 3-309 and Appendix V. 


The area around Nuiqsut has experienced a substantial increase in oil and gas exploration and development over 
the past few decades. Past developments have had competing and compounded effects on the community. These 
include the positive effects of increased wages, a higher standard of living, and improved access to health care. 
Increased revenue from development for the NSB and ASRC has also beneficially impacted Nuiqsut residents 
through improved health and social programs funded by these organizations, more job opportunities associated 
with programs run by these organizations, and increased dividends for ASRC shareholders. 


| ian hr arms e iain usta ent aiede handmsTaare  E rane ye eg ee nna A ee rn eae ean 


_ However, past and present actions have also given rise to several adverse public health issues and have had a 

_ cumulative negative affect on the social environment, including impacts on subsistence activities and 

_ sociocultural systems, in the environmental justice analysis area. These impacts were described in detail in the 
_GMT-1 EIS (BLM 2014, Sections 3.4.2, 3.4.5, and 4.4.2) and GMT-2 EIS (BLM 2018a, Sections 3.4.1, 3.4.3, 

_ 4.4.2, and 4.4.5). This previous analysis is incorporated here by reference. The adverse effects of past and current 
_ development activities include changes in subsistence resource availability, increased concerns related to food 

_ security, the potential for health impacts from North Slope development, particularly air quality and pollutant 

_ emissions, climate change, and the potential for spills and contamination, competition for new jobs provided by 

_ oil and gas development and related services, and income disparities in Nuiqsut between ANCSA corporation 

_ shareholders and non-shareholders. It is expected these effects would continue to grow as development increases 
_ in the area from the Project and many of the RFFAs. 


_ Due to increasing oil and gas activity in the NPR-A, the Project and many of the RFFAs would have sociocultural | 
_ and subsistence effects that would occur throughout the analysis area but could be more substantial in Nuigqsut due | 
_ to the proximity to the subsistence use of the area. Impacts of oil and gas development would include disruption 
_ of subsistence activities as discussed in section 3.20.14, Cumulative Impacts to Subsistence and Sociocultural 
Systems. 


_ If development were to continue westward into the core calving area for the TCH, or if it reduced access to key 

_ insect relief habitats, then the herd could experience an overall decline in productivity and abundance. Under this 
_ scenario, impacts related to the health and abundance of the TCH would likely extend to subsistence users of the 
_ herd including Nuiqsut, Utqiagvik, Anaktuvuk Pass, Atqasuk, and Wainwright. However, under BLM’s 2022 

| NPR-A IAP/EIS ROD, BLM selected Alternative A, which prohibits new oil and gas leasing and new 

_ infrastructure associated with oil and gas development within the core calving area for the TCH, important insect 
_ relief habitat north of Teshekpuk Lake, and key migration corridors around Teshekpuk Lake. As such, an overall 
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_ decline in productivity and abundance is not expected. Westward oil and gas development expansion could have 
negative impacts across the North Slope since subsistence resources and activities are often shared among 
_ communities. Cultural identification is closely related to the use of subsistence foods, which are not only eaten for | 
| nutrition value but for cultural practices. An impact on subsistence resources and activities would also affect 
social connections and cultural continuity. 


_ Increased gravel infrastructure, expected from RFFAs in combination with Project gravel infrastructure and boat 

_ ramps, would increase subsistence access for Nuiqsut residents and likely increase the subsistence harvest of fish, | 
birds, terrestrial mammals, and marine mammals. This would add positive effects to community and public health | 
through increased subsistence activities and nutrition and food security. 


' Construction activities of the Project, combined with many of the RFFAs would result in increased air and noise 
_ emissions, including in currently undeveloped areas Nuiqsut residents use, as well as the areas they travel 

_ through. Air quality and air pollutant emissions may increase public health impacts related to respiratory and 

_ cardiac conditions. Development-related noise could cause irritation, annoyance, or sleep disturbance among 

_ individuals who experience it (BLM 2012c). This would increase stress in some Nuiqsut residents and could lead 
_ to or exacerbate mental health issues such as anxiety and depression and lead to a decline in physical health and 

| overall well-being. 


Climate change is part of the existing condition in the Project area and many of the RFFAs that affects public 
health of Nuigsut residents and is likely to affect the community more in the future. As temperatures increase, 
snow and ice cover would decrease and vegetation and habitats may change. These changes can affect human 
health and safety by making travel conditions more unpredictable or by affecting habitat availability, quality, and 
suitability for Nuiqsut subsistence resources, in particular caribou. These changes would likely create additional 
stress to Nuiqsut residents with the current, proposed, and reasonably foreseeable development in their 
subsistence use areas. According to an ANTHC report on climate change in Nuiqsut, residents are reporting 
noticeable changes in weather, plants, animals, and the land, and raising concerns about food and water security, 
transportation safety, and increased stress affecting mental health of Nuiqsut residents (Brubaker, Bell et al. 
2014a). The downstream combustion of oil products from the Project and other RFFA’s involved in oil and gas 
development would lead to emissions of criteria and hazardous air pollutants which would impact air quality and 
could potentially lead to public health related impacts. The Project and many of the RFFAs would exacerbate 
those effects by also increasing food and water security concerns and potentially creating related mental stress. 
Climate change effects to the North Slope are, however, experienced by all NSB residents and are not expected to 
be generally disproportionate for Nuiqsut residents. 


The cumulative effects on subsistence, sociocultural systems, and public health may be highly adverse and would 
be disproportionately borne by populations from Nuiqsut, Utqiagvik, Anaktuvuk Pass, Atqasuk, Point Lay, and 
Wainwright. These effects would be long term and of high intensity. As discussed in Section 3.17.1, Affected 
Environment, these communities are also particularly vulnerable to the effects of climate change. This is because 
they have fewer financial resources to cope with these effects and because of their economic, nutritional, and 
cultural dependence on subsistence food resources. 
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4.0 SPILL RISK ASSESSMENT* 


This chapter provides a qualitative assessment of potential spills and addresses the types of spills that may occur 
and their likely occurrence, potential size (volume), duration, and geographic extent based on historical data and 
the CPAI’s design features. A quantitative assessment tiering off the 2020 NPR-A IAP Final EIS spill analysis, 
which was developed to provide a quantified analysis estimating the number of potential spills that may result 
from various oil and gas development and production scenarios. These would vary by CPAI phase and are 
discussed by phase in the results. Appendix H (Spill Summary, Prevention, and Response Planning) describes 
preventive measures and response planning activities CPAI would implement to minimize potential damage to 
human health and the environment from oil spills or other accidental releases. 


The history of oil spills on the North Slope (e.g., location, type, volume) has been evaluated and analyzed in 
several recent technical studies and EISs, including those by BLM (1998, 2004a, 2012c, 2014), USACE (2012, 
2018), BOEM (2013), and ADEC (2010, 2013). The ADEC Statewide Oil and Hazardous Substance Spills 
Database (2019b) reported more recent data: seven crude oil spills ranging in volume from less than a gallon up to 
50 gallons, and seven process water spills ranging in volume from 200 to 1,263 gallons have occurred since the 
publication of USACE (2018). None of these spills are unique or change the results or conclusions presented in 
this analysis. 


The Spill Risk Assessment (SRA) uses the historical data and analysis of oil spills on the North Slope (including 
the NPR-A) to qualitatively evaluate the Willow MDP’s potential for oil spills. Although Chapter 2.0, 
Alternatives, presents a range of alternatives for the Willow MDP, the number of wells and pipelines, their 
locations, and overall planned production rates (i.e., volumes) are similar for all action alternatives; consequently, 
the results of this SRA would be the same for all action alternatives. Potential impacts from spills on specific 
resources are discussed in Chapter 3.0, Affected Environment and Environmental Consequences. 


As part of the permitting process with the state, CPAI would be required to provide more detail regarding 
potential spills, design features and measures to prevent spills, and its spill response and planning measures as 
part of the Willow MDP’s ODPCP. 


4.1 Spill Risk Assessment Approach 


4.1.1 Types of Spills 
The types of spills identified in the SRA considered the types of activities that would occur by Willow MDP 


phase and the machinery and fuels associated with them. During construction, potential spill locations could 
include marine waterways, ice and gravel infrastructure, and the Tinmiaqsiugvik mine site. During drilling and 
operations, potential spill locations could include gravel pads as well as tundra and waterbodies adjacent to or 
crossed by pipelines. The type of fluids evaluated in this SRA include produced fluids taken directly from the well 
and composed primarily of crude oil, water, natural gas, gas condensates (if present), and formation sand; 
processed sales-quality crude oil; refined products such as diesel and gasoline; produced water; and seawater. 
Section 4.4, Hazardous Materials, addresses the potential occurrence of hazardous material spills. 


| 4.1.2 Spill Likelihood and Size 
The likelihood or the expected relative rate of spill occurrence during all phases of the Willow MDP is described 


in six categories: very high, high, medium, low, very low, and would not occur. Spill size categories and their 
associated volumes are provided in Table 4.1.1. 


Table 4.1.1. Spill Size Categ 


ories and Spill Volume Ranges 
Spill Size Category Spill Volume (gallons) : 
Very small 


Spill Volume (barrels) 


240 to 2,400 
Over 2,400 
Note: < (less than). 


Chapter 4.0 Spill Risk Assessment* Page 423 


Willow Master Development Plan Final Supplemental Environmental Impact Statement 


These values adequately define the range of historical spill volumes and are similar to the values used in past 
assessments and studies of oil spill risk for this region. The above spill size classifications are similar to those 
used by ADEC when it responds to and evaluates oil spills and are consistent with those used in its 2013 North 
Slope spill analysis (ADEC 2013). 


4.1.3 Geographic Extent 


The geographic extent of potential spills considers the spill’s location, size, and estimated duration and assumes 
spill response actions would be consistent with the requirements outlined in CPAI’s spill response plans that 
would be developed and approved for the CPAI. The analysis assumed typical environmental conditions during a 
spill event; if a spill occurred during atypical environmental conditions (e.g., periods of high flows or flooding), 
the geographic extent could be much larger. 


4.2 Potential Spills during Construction 

Most spills to the marine environment would be expected to be very small to small, limited to refined products 
(e.g., diesel, lubricating oil), localized to the immediate area of the sealift module transfer location, and short in 
duration (less than 4 hours). The expected spill occurrence rates for these spill types would be low to very low and 
the spills would be expected to occur during construction of the module delivery site itself or originate from 
smaller watercraft (e.g., tugboats that handle the module delivery barges, support vessels). It would be possible, 
although of very low likelihood, that a medium to very large spill could occur along existing marine waterways 
leading to the sealift module transfer site. This would only occur if a tugboat or barge transporting modules runs 
aground, sinks, or its containment compartment(s) were breached and the contents released (USACE 2012). 

The duration of these spill types would vary from about a day to up to several days, depending on the spill’s 
location and the proximity of the shore-based response. Similarly, the geographic extent of these spills would vary 
and may or may not reach land, depending upon the location of the spill and prevailing meteorological and 
oceanographic conditions at the time of the spill. Since the duration and frequency of marine vessel use for the 
Willow MDP would be limited, the likelihood of a spill of this nature would be very low. 


Spills occurring on ice and gravel roads could result from construction vehicles capable of hauling gravel, bulk 
fuels, equipment, and other supplies. The likelihood of occurrence for very small to small spills of fuel or refined 
products is medium to low, and spills could occur in the event of vehicle accidents. Spills of this nature would 
happen at the time of the accident, last less than an hour, and be limited to the road or to tundra immediately 
adjacent to the road. It is expected that these spills would be quickly contained in the immediate area of the spill 
and would not move far from the accident site to tundra or other sensitive habitats. The likelihood of occurrence 
for medium to medium-large spills of diesel or other refined product is very low, but spills could occur if a large 
truck accident resulted in the breaching of its fuel tanks. Spills of this nature would also occur at the time of the 
accident, last less than an hour, and be limited to the road and area immediately adjacent to the road. It is possible 
this type of spill could reach small areas of tundra or waterbodies immediately adjacent to roads. 


The volume of potential spills from a large bulk-fuel tanker truck accident could range from very small to large. 
A large spill could occur if the entire capacity of the truck’s bulk-fuel tank emptied. Spills of this nature would be 
expected to be of short duration (less than 0.5 day). The likelihood of an event of this nature occurring is 
considered medium for very small to small spills, low for medium-sized spills, and low to very low for medium- 
large and large spills because large tanker trucks consist of multiple smaller, segregated tanks, and it is very 
unlikely that all tanks would be ruptured in a single accident. In the event of a large spill, the geographic extent 
would likely include roads and adjacent roadside habitats and possibly waterbodies. The geographic extent of a 
spill of this size would vary, depending on the season; however, the spill would be localized and likely affect an 
area up to 0.5 acre in size. Very large spills would not be expected to occur from bulk-fuel tanker truck accidents. 


Spills occurring on ice or gravel pads could occur at vehicle and equipment storage areas, equipment maintenance 
and repair facilities, designated refueling areas, and at temporary AST locations. These spills could involve a 
variety of refined products such as diesel, gasoline, hydraulic fluid, lubricating oil, grease, waste oil, mineral oil, 
and other products. Spills could occur on gravel pads, inside buildings, or inside secondary containment areas. 
The likelihood of very small to small spills occurring is very high to high; the likelihood of medium to large spills 
is medium to high. On-pad spills of all sizes would be of short duration (less than 0.5 day) and would remain on 
the pad or within secondary containment; damage to areas adjacent to pads would not be anticipated. Very large 
spills of refined products along ice or gravel pads would not be expected to occur during construction. Consistent 
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with BLM ROP A-5 (BLM 2022b), refueling of equipment within 500 feet of a waterway’s active floodplain 
would be prohibited. 


The drilling mud used for the construction of the Colville River HDD crossings (Appendix D.1, Alternatives 
Development, Section 4.2.2.3, Other Pipelines) would largely consist of a combination of freshwater and 
bentonite, a naturally occurring clay. Polymers may be added to the bentonite to increase drilling fluid yield; 
specific polymers, if needed have not yet been selected. For historical context, the Alpine development’s HDD 
crossing used polyacrylamide, a product commonly used in water and sewage treatment, as well as consumer 
products such as cosmetics, lotions, and sunscreens. Nontoxic tracer dye may be included to help monitor for 
inadvertent returns. As with polymers, specific tracer dye(s) have not been selected. The Alpine HDD used 
Rhodamine WT fluorescent dye, a product certified by the National Sanitation Foundation and proven safe to 
humans and aquatic life. Drilling waste from the Colville River HDD would be Resource Conservation and 
Recovery Act nonhazardous at the point of injection into a UIC Class I disposal well. In addition, drilling mud 
used for the HDD crossing would be limited to materials approved by the EPA as being nonhazardous waste. 


Module delivery Option 3 (Colville River Crossing) would use a partially grounded ice bridge to facilitate module 
movement across the Colville River. Potential oil or hazardous materials associated with construction and use of 
the ice bridge would include diesel fuel and lubricating oils, hydraulic fluid, and glycols (antifreeze). The 
likelihood of accidental spills occurring on the bridge or approach ramps is considered very low. Potential spills 
would be small to very small (less than 100 gallons), would be observed quickly, contained in the immediate 
vicinity of the spill, and responded to quickly in accordance with CPAI’s approved ODPCP. Potential spills 
associated with the construction and use of the ice bridge would not be expected to affect the adjacent tundra or 
the Colville River and its resources on either side of the bridge. 


4.3 Potential Spills during Drilling and Operations* 

Spills could occur as a result of blowouts during well drilling activities. A blowout (the uncontrolled release of 
produced fluids or natural gas or both) after pressure control systems have failed can occur when shallow, high- 
pressure gas deposits are unexpectedly encountered beneath the surface and above the target oil reservoir depth 
(shallow-gas blowout) or when target oil reservoir pressures are much higher than anticipated and planned for 
(reservoir blowout or well blowout). 


Only seven shallow-gas blowouts have occurred on the North Slope since 1974. Although it is conceivable that a 
shallow-gas blowout could occur during drilling, the expected relative rate of occurrence of such an event would 
be very low. In the event one did occur, it would likely have a duration of 1 to 2 days and affect approximately 
20 to 25 acres of tundra adjacent to the well pad (USACE 2018). Spilled material would include drilling fluids 
(i.e., mud) but not crude oil. 


There have been no reservoir blowouts on the North Slope since drilling began in the late 1960s (approximately 
7,000 wells). The expected rate of occurrence for a reservoir blowout to occur as part of the CPAI would be very 
low (approaching zero). For response planning purposes, CPAI calculated the potential discharge from a reservoir 
blowout from any drill pad during drilling (in accordance with 18 AAC 75.434(e)) that resulted in a spill volume 
of 15,000 barrels per day for 15 days (225,000 barrels [9.5 MG] total release) (CPAI 2019c). The modeling 
results suggest that up to 10% of the discharged oil would remain airborne as an aerosol and 90% would be 
expected to reach the ground surface downwind of the well based on typical prevailing wind patterns at the time 
of the spill. Figures 4.3.1 through 4.3.5 illustrate the modeled reservoir blowout scenario at drill sites BT1 through 
BT5 under winter and summer conditions. Table 4.3.1 summarizes the approximate extent and volume of oil to 
reach the ground surface in the event of a reservoir blowout. 


Table 4.3.1. Approximate Distance and Width of Oil Fallout from a Reservoir Blowout, Based on 
Percentage Discharged 
Spill Volume in Barrels (percentage of total spill volume) Distance from Wellhead (feet) | Width of Fallout (feet) 
22,500 (10) 
45,000 (20) 
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Spill Volume in Barrels (percentage of total spill volume) 
180,000 (80) 
202,500 (90) 
Source: CPAI 2019 

Note: Spill volume based on a total reservoir blowout of 225,000 barrels. 


The radii in Figures 4.3.1 through 4.3.5 demonstrate the 70%, 80%, and 90% extent limits for oil fallout (i.e., oil 
that would reach the ground) in this scenario; the oil plume trajectories represent prevailing wind conditions and 
indicate the most likely areas to be impacted in the event of a reservoir blowout. Approximately 10% of the 
discharged oil would be in aerosol in droplets so small (50 micrometers or less) that they would not reach the 
ground. Ifa reservoir blowout were to occur, there is potential for oil to reach nearby freshwater lakes and stream 
channels; however, a reservoir blowout is unlikely to reach Harrison Bay due to its distance from the drill sites 
and the sinuous nature of area streams. BT4 is approximately 17.5 RMs from Harrison Bay (via the Kalikpik 
River) and the other drill sites are at least 50 RMs or more from Harrison Bay (via the Fish [Igalliqpik] Creek 
basin). Because the streams are all highly sinuous, flow would be slower than less-sinuous streams, and there 
would be more shoreline on which the oil could strand and potentially be recovered. 


Distance from Wellhead (feet) Width of Fallout (feet) 
Dolly 574 


22,310 


prveancencscententecncrensecacsrosenneenarenneseceennconneeracantencsconseseennarensanarsnnenaerentsnancensenaecenasenntannneancsnareneteerransnsentrenaenarenenrracennranararnasararenancnacennssenanancsanarerasenateanennnsnnasearesanreanaesnennncarnastenncnnnscsrsrcrseneatsnsacccnacncsncararaanraanancnanaanannancananaenannenninannnnneanaanetanetiNnen ny 


Drilling operations have the potential to result in low-pressure gas releases that are not blowouts, as occurred at 

_ Alpine CD1 in March 2022. This event occurred during the drilling of a UIC well (WD-03) when natural gas was | 
_ detected on the CD1 pad. CPAI’s subsequent investigation revealed the natural gas leak was a result of exceeding 
_ well pressure limitations during routine well testing and freeze-protection operations.” A permafrost thaw bulb | 
_ exists under the CD1 pad, and it provided vertical and horizontal pathways for gas to migrate to the surface. This 

_ deviation that was not recognized or addressed at the time. The event did not result in harm or damage to wildlife | 
_ or the surrounding tundra; natural gas was not detected anywhere off the CD1 pad or in Nuiqsut (approximately 9 
_ miles to the south). The source of the gas leak was identified as coming from the C10-Halo interval, which had 

_ not previously been identified as an interval with a significant hydrocarbon zone or with abnormal geo-pressured 

_ strata, and consequently cement isolation of the zone was not required or completed as part of well construction. 

_ The well has since been cemented and abandoned. 


_ The C10 interval is also present in the Willow MDP area, but at a shallower depth; it is not hydrocarbon bearing 
in the area. CPAI has completed 3-dimensional seismic surveys in the Willow MDP area, has developed 13 

_ appraisal wells, and technical experts at CPAI and with the Federal government have reviewed the potential 
_hydrocarbon-bearing intervals to provide a well-informed awareness of geologic formations in the Willow MDP 
area. All studies indicate the absence of shallow hydrocarbon intervals in the Willow MDP area. Regardless, 

_ because of the shallower depth, all of the planned Willow MDP wells would necessarily be fully cemented across 
_ the C10 interval, something that was not done for the WD-03 Alpine well. This would further reduce the already 


Spills on gravel pads directly associated with petroleum development infrastructure could originate from 
wellheads (leaks from the wellhead or the well casing during normal operations), facility and process piping, or 
from ASTs. Based on historical spills data, the expected rate of occurrence of wellhead spills would be very low 
to low; they would range in size from very small to large, typically last from a few hours to a few days, and be 
contained within the immediate vicinity of the well itself and not be expected to reach areas beyond the gravel 
pad. 


Facility piping includes pipelines that run from individual wells to pipeline manifolds that then connect to 
produced fluids pipelines (i.e., infield flowlines) and on-pad piping that connects ASTs to on-pad equipment 
(e.g., drilling rigs, generators). Process piping includes pipes inside pipeline manifold buildings and crude oil 
processing modules. Based on historical North Slope spills data, the expected occurrence rate for these spills 
would range from very high for very small spills to very low for very large spills. The expected duration of these 
spills could range from very short (less than 4 hours) for very small spills to a few days for large spills; these 
spills would be expected to be contained inside buildings or on gravel pads. 


Based on ADEC data (ADEC 2010, 2013), ASTs associated with petroleum development infrastructure have the 
second lowest frequency of loss of integrity spills: only 10 spill cases were recorded from July 1995 through 
2011, an average of about 0.6 spills per year. There is no indication that any of these spills escaped secondary 
containment. For this reason, the expected frequency of spill occurrences from ASTs from the CPAI is expected 
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L 20 The CPAI incident report to AOGCC is available at: https://alaska.conocophillips.com/alpinecd]event/ | 
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to be very low to low. Spill volumes from ASTs would be dependent on the size and location of the leak (on the 
tank) and the overall capacity of the tank itself. Leaks from a large AST would likely be noticed within a day of 
the leak forming, but securing the leak could take a few days, depending on the leak’s location on the tank. 
Spilled material from an AST would be captured within secondary containment. In the unlikely event that a spill 
escaped secondary containment, it is expected the spill would be limited to the gravel pad where the tank is 
located. 


Pipeline spills could occur along infield pipelines that transport produced fluids (composed of oil, water, and 
natural gas, with a general split of 70% oil and 30% water/gas mixture) from drill pads to processing facilities. 
Leaks from produced fluids pipelines could result in spill sizes ranging from very small spills to medium-large 
spills. The expected duration of these types of spills could be very short (less than 4 hours) or continue for a 
period of days to weeks, depending on the type and location of the leak. The expected occurrence rate of these 
spills would be very low to low (BOEM 2013). Very small spills would be expected to be contained within a 
small area in the immediate vicinity of the spill; however, large spills that go undetected for a period of time could 
affect an area a few acres in size before the spill is contained. Estimated discharges from guillotine ruptures of 
produced fluids pipelines for all crossings of Willow Creek 8, Judy (Kayyaaq) Creek, Judy (Igalliqpik) Creek, and 
Fish Creek are shown in Table 4.3.2 (also Figures 2.4.1 through 2.4.3). There have been no documented cases of 
guillotine failures occurring on the North Slope, mainly because the conditions most likely to cause this type of 
failure are not present in the region (e.g., active geological faults, landslide-prone topography). The spill’s 
location and time of year would also influence the spill area extent, with larger spill volumes potentially affecting 
creek and creek shoreline habitat several miles downstream from the leak source. A spill from a pipeline crossing 
streams in the Willow MDP area could reach the channels of Fish Creek or the Kalikpik River, particularly during 
periods of flooding. The relatively low flow and highly sinuous nature of streams in the area may preclude a spill 
into one of these rivers from reaching Harrison Bay. 


Table 4.3.2. Produced Fluids Pipeline Estimated Spill Volume at Select Waterway Crossings 
Pipeline Section Section Length Total Spilled Volume of Oil Spilled Volume of Oil Spilled 
(feet) Volume (gallons) _ (gallons) (70% of total)? (barrels) (70% of total)? 


Willow Creek 8° 34,320 329,299 230,509 
Fish Creek‘ 2,514 
WS) 


Source: CPAI 2019, 2020 

Note: Volume spilled is based on crude oil pipeline discharge calculations presented in 18 AAC 75.436 and 49 CFR 194.105(b)(1), where the discharge 
volume equals the capacity of the pipeline section plus the potential volume of oil discharged during time to detect and time to shutdown (5 minutes to detect 
and | minute to shutdown were used in this table), multiplied by the flow rate based on 21,000 barrels per day from each drill pad. 

* Produced fluids are composed of oil, water, and natural gas, with a general mixture ratio of 70% oil and 30% water/gas. 

> The capacity of the pipeline at a stream crossing is based on the hydraulic characteristics of the pipeline due to the terrain profile change at a bridge 

(i.e., elevation rise), which would limit spill volume to that contained in the section of pipeline along bridges. 

° The capacity of the pipeline at the stream crossing is based on the volume of the section of pipeline between automated valves. 


The Willow Pipeline (export) would transport sales-quality crude oil from the WPF to Kuparuk CPF2. Leaks that 
could occur along the export pipeline would be expected to result in spills ranging in size from very small to very 
large. The duration of these types of spills could be very short (less than | hour) or continue for a period of days 
to weeks depending on the size and location of the leak along the pipeline corridor. The expected rate of 
occurrence of spills from the Willow Pipeline would be very low. Very small spills would be expected to affect a 
small area in the immediate vicinity of the spill; however, larger spills that go undetected for an extended period 
could affect an area several acres in size before the leak is stopped. The overall area affected by spills would also 
be influenced by the location and time of year the spill occurred. Table 4.3.3 provides a summary of potential 
Willow export pipeline spill volumes by select pipeline segments. 


Table 4.3.3. Willow Export Pipeline Estimated Spill Volumes for Select Pipeline Segments 
Willow Export Pipeline Section Length Total Spilled Total Spilled Volume 
(feet) Volume (gallons) (barrels) 
5,504 
8,976 


1,626,702 38,731 


Source: CPAI 2019, 2020 

Note: Volume spilled is based on sales oil pipeline discharge calculations presented in 18 AAC 75.430(c) and 18 AAC 75.436, where the discharge volume 
equals the capacity of the pipeline section plus the potential volume of oil discharged during time to detect and time to shutdown (30 minutes to detect and 
15 minutes to shutdown were used in this table). 
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* The capacity of the pipeline at the stream crossing is based on the volume of the section of pipeline between automated valves. 


Leaks that could occur along the diesel pipeline would be expected to result in spills ranging in size from very 
small to medium; medium-large to very large spills would not be expected to occur along the diesel pipeline. 

The duration of these types of spills could be very short (less than 1 hour) or continue for a period of days to 
weeks, depending on the size and location of the leak along the pipeline corridor. The expected rate of occurrence 
of spills from the diesel pipeline would be very low. Very small spills would be expected to affect a small area in 
the immediate vicinity of the spill; however, larger spills that go undetected for an extended period could affect an 
area of several acres before the leak is stopped. The area affected by spills would also be influenced by the 
location and time of year the spill occurred. An estimated 2 barrels (84 gallons) of diesel could be spilled in a 
guillotine rupture of the diesel pipeline where it crosses Judy (Kayyaaq) Creek (Alternative C; Figure 2.4.2). 


The diesel and seawater pipelines would also cross the Colville River using HDD (Appendix D.1, Section 
4.2.2.3). The pipelines and casing pipes would meet leak detection standards stipulated in 18 AAC 75.047 and 18 
AAC 75.055. The pipeline would transition from aboveground to underground approximately 300 feet from the 
banks of the Colville River at elevated gravel pads that would further protect them against ice and high-water 
events during spring breakup. The proposed HDD crossing would be similar in design and size to the existing 
Alpine HDD crossing. There have been no reported spills from pipelines that cross rivers via HDD technology 
(ADEC 2020). Because the HDD crossing would include built-in secondary containment (i.e., outer casing) and 
extensive leak detection technology, the potential for a spill or release from the Willow MDP HDD crossing of 
the Colville River is very low. 


Estimated discharges from potential guillotine ruptures of produced water injection pipelines for all crossings of 
Willow Creek 8, Judy (Kayyaaq) Creek, Judy (Igalliqpik) Creek, and Fish Creek (Figures 2.4.1 through 2.4.3) are 
shown in Table 4.3.4. Produced water is composed of water and residual crude oil, the ratio of which varies over 
the life of the field; for planning purposes, a ratio of 5% oil and 95% water is used. The location and time of year 
of the spill would also influence the spill area extent, with larger spill volumes potentially affecting creek and 
creek shoreline habitat several miles downstream of the leak. The effects of produced water spills on tundra or 
waterbodies are addressed in appropriate resource sections in Chapter 3.0, Affected Environment and 
Environmental Consequences. 


Table 4.3.4. Produced Water Injection Pipeline Estimated Spill Volumes at Select Waterway Crossings 

Pipeline Section Section Total Spilled Volume of Oil Spilled Volume of Oil Spilled 
Length (feet) Volume (gallons) (gallons) (5% of total)? (barrels) (5% of total)? 

Willow Creek 8 353379 127,512 6,376 152 


| Fish Creek | 1,100 9,705 

Judy (Kayyaaq) Creek | BE 8,437 

Judy (Igalliqpik) Creek | 420 15,083 
Source: CPAI 2019, 2020 
Note: Volume spilled is based on crude oil pipeline discharge calculations presented in 18 AAC 75.436 and 49 CFR 194.105(b)(1), where the discharge 
volume equals the capacity of the pipeline section plus the potential volume of oil discharged during time to detect and time to shutdown (5 minutes to detect 
and | minute to shutdown were used in this table), multiplied by the flow rate based on 23,000 barrels per day from each drill pad. Automated valves are not 
planned on produced water injection pipelines. The capacity of the pipeline at a stream crossing is based on the hydraulic characteristics of the pipeline due to 
the terrain profile change at a bridge (i.e., elevation rise), which would limit spill volume to that contained in the section of pipeline along bridges. Where 
crossings may not be bridges (Willow Creek 8), hydraulic characteristics are considered zero. 
* Produced water is composed of water and residual crude oil and has a variable ratio of oil to water over the life of the field; for planning purposes, a ratio of 
5% oil and 95% water is used. 


Pinhole leaks could occur in seawater lines and would be expected to result in spills ranging in size from very 
small to large depending on the time it would take to detect the spill and secure the leak. Leaks could occur on 
gravel pads or tundra and waterbodies between pads or both. The effects of seawater spills on tundra or 
waterbodies are addressed in the appropriate resource sections in Chapter 3.0. 


During drilling and operations, spills that are not specifically associated with petroleum development 
infrastructure (as discussed above) could also occur. These spills include those associated with warehouse and 
storage facilities, equipment maintenance and repair activities, and vehicle and equipment refueling activities. 
These spills would involve a variety of refined products such as diesel, gasoline, hydraulic fluid, lubricating oil, 
grease, waste oil, mineral oil, and other products. Spills would occur on gravel pads, inside buildings, or inside 
secondary containment areas. The likelihood of very small to medium spills is high to very high. On-pad spills of 
this nature would be detected and responded to quickly, be of short duration (less than 0.5 day) and would remain 
on the pad or within secondary containment; damage to areas adjacent to pads would not be anticipated. 
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Spills along roadways associated with accidents involving vehicles transporting personnel, equipment, and 
supplies could also occur during drilling and operations. It is expected that spill events associated with vehicle 
accidents would be similar to those previously described and discussed in Section 4.2, Potential Spills during 
Construction. Consistent with BLM ROP A-5 (BLM 2022b), refueling of equipment within 500 feet of the 
waterway’s active floodplain would be prohibited. 


4.3.1 Duration 
Durations noted in the risk assessment describe the duration of the potential release; the duration of the spill 
response or potential impacts of the release on resources could be much longer. 


4.4 Hazardous Materials 

In addition to the potential for spills of oil, associated produced water, or seawater to occur, a number of 
hazardous materials would also be used by the Willow MDP under all action alternatives. These include, but are 
not limited to, the use of biocides (used in the seawater pipeline system in order to kill microorganisms which 
cause internal corrosion in the pipeline network), corrosion inhibitors, methanol, antifreeze, other glycols, acids, 
lubrication oils, used oil, and hydraulic fluids. These materials would be predominately used during drilling and 
operations and are typically stored inside buildings or in ASTs with necessary secondary containment, both of 
which are located on gravel pads. 


Using the ADEC Statewide Oil and Hazardous Substance Spills Database, USACE (2012) identified a total of 
9,106 spills that occurred on the North Slope between 1995 and 2009. The spills of commonly used hazardous 
materials for typical oil drilling and production activities are summarized in Table 4.4.1. Additional data was 
made available by ADEC (2019a) to cover the 2010 through June 2019 time period and is summarized in Table 
4.4.2. A total of 10,086 spills were recorded in the 2 databases. 


Table 4.4.1. Summary of Selected Hazardous Material Spills on the North Slope, 1995-2009 
Hazardous Material Number of Average Largest Total Volume Average Percentage 
Spill Records Number of Spill Spilled Volume Spilled of All Spill 
Spills per Year (gallons) (gallons) (gallons) Records* 
1,727 115.1 660 23,353 13.5 19.2 
532 B55 12.801 57,682 108.4 5.9 yi 


Corrosion inhibitors 520 34.7 500 6,999 13.4 5.8 
519 34.6 650 8,590 16.6 5.8 
Antifreeze (ethylene glycol) |443 29.5 5,700 29,182 65.9 49 
245 16.3 [4,074 18,582 75.8 Dei 
Acids 148 9.8 211 7,848 53.0 1.6 
Used oil 38 25 2,020 4,755 12541 0.4 


Source: USACE 2012. 
Note: USACE (2012) uses data from the Alaska Department of Environmental Conservation Statewide Oil and Hazardous Substance Spills Database. 
* Percentage of 9,106 total spill records. 


Table 4.4.2. Summary of Selected Hazardous Material Spills on the North Slope, 2010-2019 
Hazardous Material Number of Average Largest Total Volume Average Percentage 
Spill Records Number of Spill Spilled Volume Spilled of All Spill 
Spills per Year (gallons) — (gallons) (gallons) Records? 


Hydraulic oil 0.1 0.4 0.4 0.4 0.1 


10,648 63.0 12 
2,882 12.3 23.9 
Engine ibeci,———[T_ 0.1 0.1 0.1 

6,894 64.4 10.9 


Other glycols 12.0 1,540 15,956 133.0 122 
5.2 44 109 2.1 53 
Source: ADEC 2019b 

Note: Used oil was not a category of spill in the data provided by the Alaska Department of Environmental Conservation (ADEC). 

* Percentage of 980 total spill records. 


As shown in Table 4.4.1, average volumes for hazardous materials spills range from small to medium, although 
some spills were medium-large to large. Based on this historical data, the likelihood of a hazardous material spill 
occurring over the Willow MDP’s lifetime is very high. 
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Once the boat ramps are constructed, skiffs could contribute contaminants (e.g., fuels, lubricants) to the 
waterways. These releases would likely be very small (less than 10 gallons) and could occur along the navigable 
reaches of the river(s) accessed from the boat ramps. These small releases would be short in duration and would 
quickly dissipate in the moving waterbodies. 


There would be the potential for Willow crude to contain PAHs. PAHs can also be generated through combustion 
of organic fuels. Combustion fuel for the Willow MDP would primarily consist of processed natural gas and 
ULSD. PAHs are not generally found in natural gas, and they are not expected in the Willow fuel gas due to their 
high molecular weight and their tendency to remain with crude oil in the liquid phase during separation at the 
WCF. Commercially available ULSD may contain PAHs. The Willow MDP would follow all regulatory 
requirements and ROPs as well as CPAI best practices regarding minimization of leaks and spills during fuel 
transfer, including 110% secondary containment for tanks and the use of duck ponds and “diapers” on vehicles. 


The duration of potential hazardous materials spills is expected to be short (typically less than 4 hours), and 
identified and responded to quickly, as consistent with required spill plans (SPCC Plan, ODPCP, and Facility 
Response Plan). It is expected that hazardous materials spills would be localized and contained within required 
secondary containment or contained in the immediate area of the spill on the gravel pad. Hazardous materials 
spills are not expected to extend beyond gravel or ice infrastructure. 


CPAI assumes a non-hazardous water-based mud system would be used for production and injection wells in the 
surface and intermediate hole sections. In the lateral hole sections, approximately half of the wells would use a 
water-based mud system with the remainder using a mineral oil-based mud system. Both mud systems for lateral 
holes would be nonhazardous. The mineral oil-based mud intended for select lateral sections is needed due to the 
extended nature of the wells. 


EN 


_ This quantitative spill analysis uses the NPR-A IAP Final EIS (BLM 2020b) spill analysis, which was developed 
_ to provide a quantified analysis estimating the number of potential spills that may result from different oil and gas 
_ development and production scenarios. Estimating the number of potential spills is an exercise in probability 

_ based on Alaska North Slope historical oil spill data. There is uncertainty in the location, number, and size of any 
_ potential spill. The NPR-A IAP Final EIS (BLM 2020b) spill analysis assumes that the rate and volume of spills 

_ would stay consistent with recent history; however, the spill rate could decrease in the future due to technological 
_ advances and prevention preparedness, or it could increase due to climate change complications. 


_ The NPR-A IAP Final EIS (BLM 2020b) spill analysis (Volume II, Appendix I) uses ADEC data from 2000 

_ through 2018 and defines spill sizes in three categories consistent with EPA regulations (40 CFR 112) (Table 
4.5.1). By comparison, the Willow MDP EIS uses six spill size categories (see Table 4.1.1). The spill size 

_ classifications used in the NPR-A IAP EIS would be too broad to adequately evaluate potential spill impacts to 

_ Chapter 3 environmental resource, as the majority of spills on the North Slope are less than | barrel (42 gallons) | 
_ (BLM 2012). This analysis uses the NPR-A IAP Final EIS methodology and applies it to the estimated Willow oil 
_ production volumes. 
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Table 4.5.1. NPR-A IAP (2020b) Spill Volume Size Cate 


[Large 2) S028 Sy et | 36,036 ae eee 


- Note: > (greater than). 


_ Analysis of spills in this section focus on the risks of spills from the following actions that could result from 
_ Project: construction activities, shallow gas and reservoir blowouts, well head and well casing leaks, facility 
_ piping, infield flow lines, process piping, export pipeline leaks, as well as leaks from aboveground storage tanks. 
_ These eight categories include a variety of spill types, such as crude and refined oil, seawater and produced water, | 
_ and other hazardous materials. BLM (2020b) spill analysis developed a frequency of spill based on spill types and | 
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Table 4.5.2. 2020 NPR-A IAP Identified Spill Rates on the North Slope; Rates are Based on Per Billion 
Barrels of Oil Produced (2000-2018)* 
Substance Small (0 to 2,100 Medium (2,101 to | Large (>36,036 Total 
gallons) 36,036 gallons gallons 
Crude oil {129.53 132.36 
Refined oil 563.37 S00) eval, eee eet | 504.79 


Seawater and produced water _| 94.57 104.07 
Other hazardous materials 386.16 


i 0.20 389.59 
1,173.62 15.36 1.82 1,190.80 he 


- Note: > (greater than). 


| : Tables 4.5.3 and 4.5.4 provides the anticipated frequency of spills based for the Project, based on BLM (2020b) 
| _ spills analysis methods for projected oil production using the Project’s estimated oil production. 


Table 4.5.3. Alternatives B, C, and D Estimated Spill Rates by Spill Type Based on Projected Oil 
Production (629 million barrels)* 


Small (0 to 2,100 gallons) |Medium (2,101 to 36,036 
Refined oil 


Seawater and produced water 
_LOther hazardous materials 


Note: > (greater than). 


Table 4.5.4. Alternative E Estimated Spill Rates by Spill Type Based on Projected Oil Production (614 


million barrels)* 
Substance 
Crude oil 
Refined oil 


Small (0 to 2,100 gallons) | Medium (2,101 to 36,036 gallons) | Large (>36,036 gallons) 
: : 0.12 
: E 0.00 
| Seawater and produced water ; : 


0.87 | 
4 Other hazardous materials Or 
Note: > (greater than). 


Over the lifetime of the Project, the chance of a small spill (less than 2,100 gallons) is high, and the probability of 
_a larger spill is low. Based on historic North Slope spill data (2000-2018), the average spill volume per spill type 
_ is provided in Table 4.5.5. 


Table 4.5.5. 2020 NPR-A Integrated Activity Plan Final Environmental Impact Statement Average North 


Slope Spill Size in Gallons (2000-2018)* 
Substance : 
Sg 212,359 
6854 
_[Other hazardous materials _ [63 L534 


4.6 Summary 

Any North Slope oil and gas development, including the Willow MDP, would likely incur spills despite continued 
improvements in engineering design; a greater emphasis on clean and safe operations; adherence to the use of 
ROPs; continued improvements in, and awareness of, spill prevention; and improvements in spill response 
capabilities. Very small to large spills of refined oils could occur during construction; however, these accidental 
releases would occur on gravel or ice infrastructure, or into secondary containment structures. These types of 
spills occurring on gravel or ice infrastructure would be expected to have very limited to no impact to tundra or 
waterbodies adjacent to these facilities. 


Spills along roadways would be limited to the road or tundra immediately adjacent to the road. It is expected that 
these spills would be quickly contained in the immediate area of the spill and would not move far from the 
accident site. If a spill occurred from a large bulk-fuel tanker truck accident and the tanker volume was released, 
the geographic extent would likely include the road and the area adjacent to the road, including waterbodies. 
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The geographic extent of a spill of this size would vary, depending on the location of the accident and the season 
in which it occurred; however, the spill would be localized and most likely affect an area up to 0.5 acre in size. 


Very small to small spills of refined products to the marine environment could during construction of the MTI or 
originate from smaller watercraft (e.g., tugboats, support vessels, etc.). It would be possible, although of very low 
likelihood, that a medium to very large spill could occur along the barge or support vessel route in marine waters 
leading to the MTI site. 


During drilling and operations, very small to medium spills may occur. Accidental releases could also occur from 
leaking wellheads, facility piping, or process piping. Spills of this type would be expected to be contained to and 
cleaned up on gravel pads and would not be expected to result in damage to adjacent tundra or waterbodies. Spills 
that originate along produced fluids pipelines or the export/import pipelines (e.g., sales-quality crude oil, 
seawater, diesel) would be expected to be detected and responded to quickly and would have a limited geographic 
extent. In the very unlikely event of a large or very large pipeline spill occurring at creek crossings or during 
periods of high flow, the extent of the accidental release could be much larger. Table H.1.1 in Appendix H 
provides a summary of spill types, volumes, likelihood, duration, and estimated geographic extent for the action 
alternatives. Appendix H also describes numerous oil spill prevention and response planning measures that CPAI 
would implement. The results of this SRA (including Appendix H) suggest that the Willow MDP would not 
present a uniquely or an unusually high likelihood of a large or very large spill event occurring from petroleum 
development infrastructure. It would have similar likelihood of spills as other petroleum development 
infrastructure on the North Slope. 


4.6.1 Comparison of Action Alternatives* 


All action alternatives would have similar likelihood of a spill occurring, and similar pipeline routes and 
waterbody crossings. Although the number and location of drill sites; the number of wells; and the hydrocarbon 
pipeline diameters, operating pressures, and throughput capacities are the same for each action alternative, there 
are several subtle differences in pipelines among the alternatives that could influence the potential impacts and 
risks posed by a potential spill or other accidental release. These characteristics include total pipeline length and 
distance from roads, which expresses the difficulty of detecting (visual monitoring) and responding to a potential 
spill. Table 4.6.1 summarizes the pipeline differences among action alternatives. 


As shown, Alternatives B and E would truck diesel 37.5 miles and 33.1 miles from Alpine CD1 to the WPF, 
respectively, while the other two action alternatives would not truck diesel but would have a diesel pipeline along 
the entire corridor. Because the likelihood of spills from trucking diesel is higher (very low to medium) than the 
likelihood of spills from a diesel pipeline (very low), Alternatives B and E would have a higher potential for 
diesel spills. 


Table 4.6.1. Summary of Pipeline Differences among Action Alternatives* 


Pipeline or Characteristic Alternative B: Alternative C: Alternative D: Alternative E: Three- 
Proponent’s Project Disconnected Infield Disconnected Access [gUWNiaait lye 
Fourth Pad Deferred 


Infield lines (miles)* 
Willow pipeline (total miles) 
Fuel gas pipeline (miles) 
Freshwater pipeline (miles) 
Treated water pipeline (miles 
Seawater pipeline (miles 


Diesel pipeline (miles) : 82.0 i 
Diesel pipeline route Kuparuk CPF2 to Kuparuk CPF2 to Kuparuk CPF2 to 
Alpine CD1 Alpine CD1 to South | Alpine CD1 to WOC 


WOC to North WOC 


Miles diesel would be trucked 
by road 

Total miles of pipeline 
alignment without a parallel 
road (1.e., greater than 1,000 
feet of separation) 


37.5 (Alpine CD1 to 
WPF) 
39.8 
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Total miles of pipeline 226 20.3 
alignment less than 500 feet 
from gravel roads (ROP E-6) 
Note: CD (Colville Delta); CPF (central processing facility); WOC (Willow Operations Center); WPF (Willow Processing Facility). 
* Includes infield line from Greater Mooses Tooth 2. 


4.6.2 Comparison of Module Delivery Options 


The types of spills that could occur under the module delivery options would be related to construction 
equipment, support vehicles, and marine vessels. Though the types of spills would be the same for all options, the 
locations of activity and amount of total traffic would differ. More traffic would increase the potential for a spill 
could occur. Table 4.6.2 summarizes the transportation differences among module delivery options. As shown, 
Option 3 would have notably less vehicle traffic and far fewer support vessel trips. 


Table 4.6.2. Summary of Transportation Differences among Module Delivery Options 

Characteristic Option 1: Atigaru Point Option 2: Point Lonely Option 3: Colville River 
Module Transfer Island Module Transfer Island Crossing 

Total miles of ice road* LISD) 

Number ice road seasons 3 3 ws 

Total miles of ice road in the TLSA 81.6 201.1 0.0 | 

Total miles of ice road in the CRSA 0.0 0.0 Dies) 

Total miles of ice road in the K-5 area [34.8 160.6 0.0 

2,306,110 3,196,450 535,160 


Total vehicle trips 

Total support vessel trips 259 [259 60 | 
Barge and support vessel routes ae Barge route ~1,100 Barge route ~1,000 Barge route ~1,200 

round trip support vessel route ~100 _| support vessel route ~200 support vessel route ~5.2 


Note: ~ (approximately); CRSA (Colville River Special Area); TLSA (Teshekpuk Lake Special Area). Table does not include barge and tugboat trips because 
all options would have the same number of trips. 
* Includes miles of sea ice- and tundra-based ice roads. 
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5.0 MITIGATION 


5.1 Introduction 

NEPA regulations (40 CFR 1508.20) define mitigation as avoiding, minimizing, rectifying, reducing over time, or 
compensating for impacts of a proposed action. For actions on federally managed land in the NPR-A, BLM has 
developed a series of protective measures to mitigate potential impacts. These are defined and evaluated in the 
NPR-A IAP/EIS (BLM 2020b) and adopted in the ROD (BLM 2022b). State of Alaska regulatory standards and 
permits also have requirements designed to protect environmental health and serve to mitigate impacts from 
development. 


This chapter summarizes the proposed mitigation measures, including a general description of avoidance and 
minimization measures incorporated into the design, LSs, and ROPs, and compensatory mitigation. Each resource 
section in Chapter 3.0, Affected Environment and Environmental Consequences, describes the specific mitigation 
measures and ROPs that would reduce impacts to that resource in additional detail. 


5.2 Impact Mitigation 


| The 2020 NPR-A IAP/EIS ROD established performance-based LSs and ROPs that apply to oil and gas activities 
_ within the NPR-A. LSs are specific to oil and gas leases (and attach at the time of lease issuance) and describe 
_ objectives for protection of certain resources and management of certain activities. ROPs apply to all activities in 
_ the NPR-A. Appendix I.1 (Avoidance, Minimization, and Mitigation), Table 1.1.1 summarizes the NPR-A IAP 
| LSs and ROPs that would apply to the Project and are intended to mitigate Project impacts. In 2021, BLM was 
| directed to reevaluate the 2020 NPR-A IAP. The NPR-A IAP reevaluation resulted in the issuance of anew NPR- | 
_ A IAP ROD that selected an alternative nearly identical to the 2013 NPR-A IAP ROD. Full text of the 
_ requirements is provided in BLM (2022b). 


| The Project would require BLM to grant exceptions to LSs and ROPs due to technical requirements of the Project | 
_ and physical constraints of the area that would require essential proposed infrastructure to cross identified 
_ setbacks. Project components or activities that would require exceptions from NPR-A ROPs for action 
_ alternatives are described in Appendix D.1, A/ternatives Development, Section 4.2.12, Compliance with Bureau of | 

_Land Management Lease Stipulations, Required Operating Procedures, and Supplemental Practices. 


5.2.2 Design Features to Avoid and Minimize Impacts 


The Project includes design features intended to avoid or minimize impacts that result in environmental harm 
consistent with BLM’s management practices in the NPR-A. The Proponent’s design features are listed in Table 
1.1.2 in Appendix I.1, Avoidance, Minimization, and Mitigation; the measures are part of the Project and were 
used to evaluate the impacts described in Chapter 3.0, Affected Environment and Environmental Consequences. 
The Proponent may propose additional measures in subsequent permitting phases. 


In addition to the measures listed in Appendix I.1, CPAI considered 22 separate gravel-road segment alignments 
during the preliminary design process, to avoid and minimize Project impacts. As described in Appendix I.2, 
ConocoPhillips Road Optimization Memorandum, these road segments were evaluated based on the following 
key considerations: 
e Minimize the overall gravel footprint (e.g., length of roads, size of pads) and use higher and drier ground 
where possible to avoid wetlands and other WOUS 
e Minimize impacts to caribou migration 
e Avoid and minimize encroachments into established waterbody setbacks, particularly Fish Creek and 
Judy (Iqalliqpik) Creek setbacks 
e Locate waterway crossings to minimize the crossing length and number of bridge piles below OHW 
e Avoid and minimize encroachments of yellow-billed loon nest setbacks 
e Minimize the Project footprint in the Teshekpuk Lake Caribou Habitat Area 


Drill site locations were also optimized using the above considerations. These sites are relatively constrained by 
the reservoir location, however, CPAI was able to make some minor refinements to avoid and minimize impacts. 
For example, one of the drill sites (BT4) was initially located in the Teshekpuk Lake Caribou Habitat Area, but 
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after further design refinement, CPAI was able to move that drill site east to avoid this area (under Alternatives B, 
C, and D). CPAI also realigned the road to BT4 to avoid the Teshekpuk Lake Caribou Habitat Area (BLM LS K- 
9) under Alternatives B, C, and D. 


5.2.3 Additional Suggested Avoidance, Minimization or Mitigation 
In addition to Project design features and BLM LSs and ROPs already applicable to the Project, Chapter 3.0 also 


considers additional suggested avoidance, minimization, and mitigation measures designed to further avoid, 
reduce, or compensate for impacts from the Project. These measures include proposed compensatory mitigation 
and are discussed in the relevant resource sections in Chapter 3.0 and are summarized in Table I.1.2 in Appendix 
1.1. They were developed based on suggestions from cooperating agencies, stakeholders, public comments, tribal 
consultations, and BLM staff. Except where otherwise eliminated from further consideration, the decision 
whether to adopt each new measure will be made in BLM’s Willow MDP ROD. 


Additionally, BLM finalized its Regional Mitigation Strategy (RMS) for the northeastern NPR-A in August 2018 
(BLM 2018b). The goal of the RMS was to “serve as a roadmap for mitigating impacts from oil and gas 
development projects enabled or assisted by the existence of GMT-1.” The RMS describes current and potential 
future mitigation actions or opportunities that should be considered when approving an application for 
development. The Willow MDP ROD will identify mitigation measures that may incorporate recommendations 
made in the RMS. 


5.3 Compensatory Mitigation 


5.3.1 State of Alaska National Petroleum Reserve in Alaska Impact Grant Program 
The NPR-A Impact Grant Program was created in the early 1980s to provide eligible municipalities with grants to 


help mitigate significantly adverse impacts related to oil and gas development within the NPR-A. Revenues from 
oil and gas development within the NPR-A are paid to the U.S. Treasury, which then pays 50% of the revenues to 
the State of Alaska. The NPR-A Impact Grant Program is managed by the Department of Commerce, Community 
and Economic Development under AS 37.05.530 and requires annual reports to the Alaska Legislature, including 
the history of the program and a list of all grantees, projects, and amounts granted by the State since the program 
began receiving money in fiscal year 1983. The federal government has no ability to influence the management of 
the fund or State-run grant program. Activities that are eligible to receive NPR-A grant funding from the State are 
limited to three categories: 

e Planning 

e Construction, maintenance, and operation of essential public facilities 

e Other necessary public services provided by a municipality 


Many subsistence projects are funded as “planning” or “other necessary public services.” Fund levels change 
annually as they are based on lease sales and production royalties. 


Grant priority is given to the communities most directly or severely impacted by oil and gas development. This 
has historically meant those communities located within the NPR-A: Utqiagvik (Barrow), Atqasuk, Nuiqsut, 
Anaktuvuk Pass, and Wainwright. Because the NSB is an umbrella organization that has received and distributed 
a significant percentage of this grant money, all NSB communities benefit, including Kaktovik, Point Lay, and 
Point Hope. Tribal governments are not municipalities and are not authorized to submit applications to the NPR-A 
Impact Grant Program. 


The State Division of Community and Regional Affairs has an application selection committee made up of three 
people familiar with issues in NPR-A communities. The committee scores and ranks proposals and provides that 
list to its commissioner to determine which projects to fund. 


Examples of North Slope projects funded by the NPR-A Impact Grant Program include: 
e Natural gas distribution system in Nuiqsut 
e Village power plants and electrical distribution 
e Police officers in villages 
e Upgrades to search and rescue equipment 
e Renovations or additions to community centers 
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To date, the State has awarded $203 million in funding for such projects. Willow development is anticipated to 
generate royalties that would significantly increase funds for the NPR-A Impact Grant Program. Total estimated 
cumulative state royalties range from $2.6 billion to $4.4 billion (NEI 2020). 


3: 3.2 Compensatory Mitigation for the Fill of Wetlands and Waters of the United States* 
In accordance with 33 CFR 332. 1(c)(3), “compensatory mitigation for unavoidable impacts may be required to : 
"ensure that an activity requiring a section 404 permit complies with the Section 404(b)(1) Guidelines.” Pursuant 
- to this authority, USACE may require compensatory mitigation for the direct and/or indirect losses of aquatic 
_ resources. Mitigation measures required by USACE will be described in its ROD for this Project. CPAI’s 
| proposed compensatory mitigation for the placement of fill into wetlands and other WOUS is included as 
_Appendix 1.4, Permittee-Responsible Wetlands Compensatory Mitigation Plan. 
5.4 Other Mitigation 
Through agreements with Kuukpik, CPAI provides the following measures to offset impacts from all CPAI 
developments in the Nuiqsut area. 
e Providing natural gas to the community of Nuiqsut. 
e Providing funds to support administration of the KSOP. 
e Funding of scholarships via the Kuukpikmiut Foundation 


5.5 Proponent’s Additional Mitigation* 

CPAI also provides additional mitigation to offset impacts from all CPAI developments in the Nuiqsut area (not 
the Willow Project alone). These efforts are summarized below (see Appendix I.1, Avoidance, Minimization, and 
Mitigation, for a complete list of mitigation measures). 

e Providing the City of Nuiqsut access to a grant writer to assist with grant proposals, which could increase 
the local understanding that mitigation funds are available and decrease some concerns over the impacts 
of the Project. 

e Providing funding for accounting support, which is critical to successfully managing grant money. 

e Continuing to provide resources, access, or services from CPAI North Slope developments to residents of 
Nuigsut through the CPAI outreach program. The program includes: 

o Providing annual grants to support the Alaska Eskimo Whaling Commission (though this does 
not provide a direct benefit to Nuiqsut residents, the Nuiqsut Whaling Captains Association is 
affiliated with the Alaska Eskimo Whaling Commission, along with the other 10 Alaskan whaling 
communities) 

o Providing education and workforce development programs (Nuiqsut Trapper School, [lisagvik 
College, scholarship funds, and more) 

© Funding community projects (such as the Elder’s Housing Project, Nuiqsut playground, outdoor 
basketball court, and early learning center) 

© Making donations to the community (including fire trucks, spill response boats, supplies for the 
teen center, etc.) 

© Providing emergency response assistance to the community of Nuiqsut 
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_e Assisting the City of Nuiqsut with the design and construction of a Colville River boat launch. 

_e Engaging with the Nuiqsut search and rescue group to identify opportunities for CPAI to support them 

with equipment needs or equipment staging. CPAI will continue to support the Nuiqsut Community 
Development Foundation which supports the City of Nuiqsut in obtaining and managing grants for 
community needs, such as search and rescue. 
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GLOSSARY TERMS 


Active layer — The top layer of ground subject to annual thawing and freezing in areas underlain by permafrost. 


Alaska water quality standards — A level of water quality established by Alaska Department of Environmental 
Conservation to protect Waters of the State of Alaska from pollutants; includes designated water use, numeric or 
narrative parameters for designated use (i.e., criteria), and consistency with the state antidegradation policy. 


Albedo — A measure of how a surface reflects incoming radiation; a surface with a higher albedo reflects more 
radiation than a surface with lower albedo. 


Alternatives analysis area — The part of the direct effects analysis area around the onshore action alternatives 
(excludes the module delivery options). 


Anadromous — Fish species that begin their life cycle in freshwater, migrate to salt water, and return to 
freshwater to spawn (e.g., Pacific salmon). 


Anthropogenic — Resulting from the influence of human beings on nature. 


Arctic — Lands north of the Arctic Circle and all United States territory north and west of the boundary formed 
by the Porcupine, Yukon, and Kuskokwim Rivers; all contiguous seas, including the Arctic Ocean and the 
Beaufort, Bering, and Chukchi Seas; and the Aleutian Chain (15 USC 4111). 


Background distance zone — Areas visible within 5 to 15 miles from key observation points. 


Benthic — Referring to the area at the bottom of a body of water (such as an ocean or lake), that includes the 
sediment surface and some subsurface layers. 


Birds of Conservation Concern - Species that are likely to become candidates for listing under the ESA (as 
defined by USFWS). 


Black carbon — A component of fine particulate matter that is formed from incomplete combustion of fossil 
fuels and biomass. 


Bottom-fast ice — Ice that is attached to the waterbody or sea floor and is relatively uniform in composition and 
immobile during winter (also known as bedfast, ground-fast, fast, shorefast, or landfast ice). 


Brood-rearing — After hatch, the season when young birds grow and develop flight capability and are cared for 
by one or both parents; this life stage spans June (for some early nesting passerines and goose) through August. 


Carbon dioxide equivalent — The amount of greenhouse gases that would have an equivalent global warming 
potential as carbon dioxide when measured over a specific timescale. 


Critical habitat — Geographic areas that contain features essential to the conservation of an endangered or 
threatened species and may require special management and protection. Critical habitat is federally designated. 


Designated use — Uses specified by ADEC as protected for each waterbody or water segment, regardless of 
whether those uses are being attained. 


Direct effects analysis area — All subsistence use areas within 2.5 miles of Project infrastructure. 


Discharge — The rate at which a given volume of water passes a given location within a specific period of time 
(e.g., cubic feet per second or gallons per minute). 


Distance zones — The level of visibility and distances from important viewer locations, including travel routes, 
human use areas, and observation points. Distance zones consist of foreground-middleground (0 miles to 

5 miles), background (5 miles to 15 miles), and seldom seen (not visible or beyond 15 miles). The Project’s 
estimated nighttime lighting conditions are determined by the heights of drill rigs and communications towers. 
The Project would be visible out to 30 miles, based on the direct line-of-sight limits due to the curvature of the 
earth and regional atmospheric conditions. 


Dust shadow — The area of deposition by airborne dust around gravel infrastructure. 


Eolian — Produced by the wind. 
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Fall-staging — Season when birds are feeding to build fat reserves for migratory flights and when many species 
gather into flocks before migration; for most North Slope species, fall-staging occurs in August and September, 
although shorebirds may start forming flocks in July. 


Fetch - The distance traveled by wind or waves across open water. 
Foreground-middleground distance zone — Areas visible within less than 5 miles from key observation points. 


Frac-out — An event during horizontal directional drilling when drilling fluids (mud) used to lubricate the 
borehole below the streambed are unintentionally released into the stream through fractures in the bore hole. 


Gas Lift — A method of artificial lift (i.e., process used to increase reservoir pressure and encourage oil to the 
surface) that uses an external source of high-pressure gas for supplementing formation gas to lift the well fluids. 


Greenhouse gases — Gaseous compounds, including carbon dioxide, methane, and nitrous oxide, among others, 
that block heat from escaping to space and warm the Earth’s atmosphere. 


Head cut - an erosional feature of some intermittent and perennial streams with an abrupt vertical drop in the 
stream bed. When the stream is not flowing, the head cut resembles a very short cliff or bluff. A small plunge 
pool may be present at the base of the head cut due to the high energy of falling water. 


Household — One or more individuals living in one housing unit, whether or not they are related. 


Hydrologic unit code — A U.S. Geological Survey-based system of organizing watersheds using a sequence of 
numbers or letters to identify a watershed. As the numbers used to describe a watershed increase, the size of the 
watershed decreases. 


Hydraulic Conductivity - The ease with which a fluid can move through pore spaces or fractures 


Ice exclusion process — The process during the growth of ice by which small molecules are retained in the ice 
and larger molecules are preferentially excluded, thus concentrating dissolved inorganic ions and organic matter 
in the unfrozen water below the ice. 


Impulsive Noise — Short-term or instantaneous noise events with a steep rise in sound level to a high peak 
followed by a rapid decay. 


Invasive species — Species nonnative to a given ecosystem and whose introduction is likely to cause economic or 
environmental harm or harm to human health (EO 13112). 


Kernel distribution — Kernel distribution or density is a statistical way to estimate the probability of density of a 
given variable in a defined area. In this case, locations of radio-collared caribou were used to estimate the spatial 
pattern of seasonal caribou distribution based on the location of radio-collared individuals. 


Key observation points — One or a series of points on a travel route or at a use area or potential use area. This 
includes points with views of the Project that were identified based on areas of high visual sensitivity, angle of 
observation, number of viewers, public access, length of time the Project is in view, relative project size, season 
of use, and light conditions. 


Lacustrine — Produced or originating from or within a lake. 


Lake-tapping — Sudden drainage of lakes caused by ice melting or dislodging and opening up a drainage 
channel. 


Lease stipulations — Mitigation developed through BLM planning process or NEPA process that is specifically 
attached to a lease. 


Legacy well — Exploratory and scientific wells drilled between 1944 and 1982 by the U.S. Navy and U.S. 
Geological Survey within the NPR-A in which BLM now has the responsibility to asses, plug, and clean up 
(BLM 2013). 


Medevac — The transport of someone to a hospital via helicopter or airplane. 


Molting — Molt is the annual replacement of feathers, it is an important period for waterfowl because they 
become flightless until wing feathers are replaced. Molt occurs during mid- to late-summer after nesting and 
during the brood-rearing period. 
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Nesting — Season when birds are building nests and incubating eggs, which for most birds on Alaska’s North 
Slope, spans from late May through July. 


Noise-sensitive receptors — People and areas of human activity that may be particularly affected by high levels 
of noise (e.g., residences, hospitals, schools, etc.). 


Non-impulsive noise — Longer term, continuous, varying, or intermittent noise events. 
Overland flow — The flow of rainwater or snowmelt over the land surface toward stream channels. 
Permafrost — Ground with subfreezing temperatures for at least two consecutive years. 


Pigging — Mechanical devices (i.e., pigs) used in pipeline monitoring and maintenance which are capable of 
inspecting pipeline conditions and cleaning pipelines. 


PM).;— Particulate matter less than 2.5 microns in aerodynamic diameter in ambient air; this fraction of 
particulate matter penetrates most deeply into the lungs. 


PMyo-— Particulate matter less than or equal to 10 microns in aerodynamic diameter in ambient air, which causes 
visibility reduction or potential adverse health effects; a criteria air pollutant. 


Pre-breeding — Equivalent to pre-nesting. Period immediately prior to nesting when nesting habitats are 
becoming available after snowmelt or flooding, and birds are dispersing into nesting areas, generally in late May 
for early nesting species and in early June for most species in the ACP. 


Required operating procedure (ROP) — Mitigation developed through the BLM planning process or NEPA 
process that is not attached to an oil and gas lease but is required, implemented, and enforced at the operational 
level for all authorized (not just oil and gas) activities in the planning area. Required operating procedures are 
developed with various mechanisms in place to ensure compliance. 


Reservoir blowout — The uncontrolled release of produced fluids or natural gas (or both) when target oil 
reservoir pressures are much higher than anticipated and planned for (also known as a well blowout). 


Resistant fish — Fish that are resistant to the potential changes in water quality, such as reduced dissolved 
oxygen and increased dissolved solids, as per ROP B-2, as well as ADNR and ADF&G permit stipulations. 
These species are ninespine stickleback and Alaska blackfish. 


Scenic quality — The relative worth of a landscape from a visual perception point of view expressed as a 
quantitative measure of qualitative criteria associated with landform, vegetation, water, color, adjacent scenery, 
scarcity, and cultural modifications (BLM 2012b). 


Screeding — A process which recontours sediment on the marine floor but does not remove sediment from the 
water. The activity often entails dragging a metal plate such as a screed bar across the sediment, thereby 
smoothing the high spots and filling the relatively lower areas. The amount of material moved is generally small 
and localized and the result is a flat seafloor within the work area. Screeding is necessary to temporarily ground 
the sealift barges during module off-loading; a flat seafloor provides stability and prevents damage to the barge 
hulls during grounding. 


Seldom seen — Areas within the foreground-middleground and background distance zones that are not visible, or 
areas that are visible but are beyond the background zone (more than 15 miles from key observation points). 


Sensitive fish — Fish that are sensitive to the potential changes in water quality, such as reduced dissolved 
oxygen and increased dissolved solids, as per ROP B-2, as well as ADNR and ADF&G permit stipulations. All 
species documented from the fish analysis area are sensitive except ninespine stickleback and Alaska blackfish. 


Sensitive Species - Native species that have a known or predicted downward population trend or depend on rare 
or specialized habitats that are threatened with alteration (as defined by BLM). 


Sensitivity level — The measure of public concern for scenic quality (as determined through the Visual Resource 
Inventory process). 


Shallow-gas blowout — The uncontrolled release of natural gas (and drilling mud) when shallow, high-pressure 
gas deposits are unexpectedly encountered beneath the surface and above the target oil reservoir depth. 
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Special Recreation Permits — Permits issued by BLM to businesses, organizations, and individuals to allow the 
use of specific public land and related waters for commercial, competitive, and organized group use. The permits 
allow BLM to track commercial and competitive use of public lands, and provide resource protection measures 
to ensure the future enjoyment of those resources by the public. 


Stage — The vertical height of the water above an established but usually arbitrary point. Sometimes zero stage 
corresponds to the riverbed but more often to just an arbitrary point. 


Sublimation - When a solid turns into a gas without first becoming liquid first. 


Subsistence — A traditional way of life in which wild renewable resources are obtained, processed, and 
distributed for household and community consumption according to prescribed social and cultural systems and 
values. 


Subsistence use areas — The geographic extent of a resident’s or community’s use of the environment to 
conduct traditional subsistence activities. 


Talik — A layer of year-round unfrozen ground that lies in permafrost areas and often forms beneath lakes and 
rivers too deep to completely freeze during the winter; also referred to as a thaw bulb. 


Thaw bulb — A layer of year-round unfrozen ground that lies in permafrost areas and often forms beneath lakes 
and rivers too deep to completely freeze during the winter. 


Thermokarst — A land surface with karst-like features and hollows produced by melting of ice-rich soil or 
permafrost. 


Viewshed — The total landscape seen from a point, or from all or a logical part of a travel route, use area, or 
waterbody. 


Visual Resource Inventory — The process of determining the visual value of BLM-managed lands through the 
assessment of the scenic quality rating, sensitivity level, and distance zones of visual resources within those 
lands. 


Visual Resource Inventory classes — Four visual resource inventory classes into which all BLM-managed lands 
are placed based on scenic quality, sensitivity levels, and distance zones, as determined through the Visual 
Resource Inventory process. 


Visual Resource Management classes — Categories assigned to public lands based on scenic quality, sensitivity 
level, and distance zones with consideration for multiple-use management objectives. There are four classes; 
each class has an objective that prescribes the amount of change allowed in the characteristic landscape. Visual 
resource management classes are assigned through BLM Resource Management Plans (in this case, the IAP for 
the NPR-A). 


Visual Resource Management system — The system used by BLM to manage visual resources (including in the 
NPR-A). It includes inventory and planning actions to identify visual values and to establish objectives for 
managing those values. 


Visual resources — Visible features and objects, natural and man-made, moving and stationary, which comprise 
the character of the landscape observed from a given location or key observation point. 


Water quality criteria — Numeric or narrative parameters established to protect designated uses. 


Water surface elevation — The elevation of the water surface of a river, lake, or stream above an established 
reference or vertical datum. 


Waters of the United States — Waterbodies and wetlands under jurisdiction of USACE, as defined by 33 CFR 
328.3. 


Well blowout — See reservoir blowout. 


Wetlands — Areas inundated or saturated by surface or groundwater at a frequency and duration sufficient to 
support, and under normal circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions (33 CFR 328.3(b)). 
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Cathy Hillis BLM GIS 
Cindy Hamfler BLM GIS 
Craig Nicholls BLM Air Quality 
Craig Perham BLM Marine Mammals; Endangered Species Act Consultation 
Debbie Nigro BLM Birds; Endangered Species Act Consultation 
Donna Wixon BLM Land Management and Use 
Eric Geisler BLM Soil, Permafrost, and Gravel Resources 
Joe Keeney BLM Cultural Resources 
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Joesph Galluzi 
K. Melody Debenham 
Matthew Whitman 


Solid Minerals 


L Spill Risk Assessment; Contaminated Sites 
Fish; Essential Fish Habitat 
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N. Shelly Jones Alternatives 


Sarah LaMarr BL Alternatives 

Scott Guyer BLM Wetlands and Vegetation 
Stacey Fritz BLM Sociocultural; Subsistence 
Stewart Allen BLM Economics 


Tim Vosburgh 
Thomas St Clair 
V.J. Maisonet 


BLM Terrestrial Wildlife 
BLM 


BLM Air Quality; Climate and Climate Change; Noise 


Kristen Hansen Project Manager 


Leyla Arsan DOWL Assistant Project Manager 


Zachary Huff Assistant Project Manager; Project Coordinator; Technical Editor; 
Alternatives 
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Maryellen Tuttell Senior Project Advisor; QA/QC; Public and Agency Engagement 
Lead; Sociocultural; Economics; Land Ownership and Use; Public 


Health; Environmental Justice 


Donna Robinson 


DOWL NEPA Writer 

Emily Creely DOWL Wetlands and Vegetation; Contaminated Sites 
Adam Morrill DOWL Wetlands and Vegetation; Contaminated Sites 
Keri Nutter DOWL Soils, Permafrost, and Gravel Resources 


Glossary Terms, References, and List of Preparers List of Preparers-1 


Willow Master Development Plan 


Final Environmental Impact Statement 


Chris Harrington 


Tim Jameson 


Project Responsibility 
GIS and Graphics 
GIS and Graphics 


Kari Chalker 


Soha Qadir DOWL Graphics ae 
[vey O'Quinn DOWL Cultural Resources; Administrative Record 

Caitlin Kennedy DOWL Cultural Resources; Administrative Record | 

Emily Anderson DOWL Administrative Record 

Jovie Garcia DOWL Public Involvement Support; Project Administration 

Regina Stevens DOWL Document Production Manager; Public Involvement Support ; 

Matt Peterson ___|SWCA Alternatives Development; NEPA Adequacy; Visual Resources 

Amanda Childs SWCA Cumulative Effects; NEPA Adequacy 

Merlyn Paulson SWCA Visual Resources 

Chris Bockey SWCA Visual Resources 


Managing Editor 


Rhiannon Held 


SWCA 


Technical Editor 
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Diane Bush SWCA Technical Editor 

Kerri Linehan a SWEAR Technical Editor 

Kristina Stelter SWCA Technical Editor; 508 Compliance 
Debbi Smith SWCA Technical Editor; 508 Compliance 
Sue Wilmot SWCA Comment Analysis 

Krish Vijayaraghavan Ramboll Climate Change; Air Quality 
Courtney Taylor Ramboll Climate Change; Air Quality 
Kristen Wallace Ramboll [Noise 

Rick Johnson ie Birds 

Alex Prichard ABR Sines Mammals 

Jason McFarland Owl Ridge Fish 

Bill Morris Owl Ridge Fish 


Morgan Bender 


Fish 


Sheyna Wisdom 


Owl Ridge 
Fairweather Sciences 


Marine Mammals; Endangered Species Act Consultation 


Willow Hetrick 


Fairweather Sciences 


Marine Mammals; Endangered Species Act Consultation 
Subsistence; ANILCA Section 810 
Subsistence; ANILCA Section 810 


Subsistence; ANILCA Section 810 


Subsistence; ANILCA Section 810 


Stephen Braund SRB&A 
[Elizabeth Sears SRB&A 
Paul Lawrence SRB&A 
Raena Schraer SRB&A 
James Aldrich AHC 
Ken Karle HMM 
Leah Cuyno Northern Economics 


| Joy Huntington 


Gary Hayward NLEC 
Ugaqti Consulting 


Water Resources 
Water Resources 


Economics 


Spill Risk Assessment, Prevention, and Planning 


Public Engagement; Tribal Consultation 


Note: AHC (Arctic Hydrologic Consultants); ANILCA (Alaska National Interest Lands Conservation Act); BLM (Bureau of Land Management); GIS 
(geographic information systems); HMM (Hydraulic Mapping and Modeling); NEPA (National Environmental Policy Act); NLEC (Northern Lights 
Environmental Consulting); Owl Ridge (Owl Ridge Natural Resource Consultants, Inc.); QA/QC (quality assurance/quality control); SRB&A (Stephen R. 


Braund and Associates); SWCA (SWCA Environmental Consultants) 
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Willow Master Development Plan Final Environmental Impact Statement 


Table LOP.2. List of Preparers for the 2022 Willow MDP Supplemental Environmental Impact Statement* 
Name Entity Project Responsibility 


Stephanie Rice Project Manager 
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Carrie Cecil Project Manager 
Cathy Hillis BLM GIS 


Cindy Hamfler GIS 
Craig Perham Marine Mammals; Endangered Species Act Consultation 
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Debbie Nigro Birds; Endangered Species Act Consultation 

Donna Wixon Land Management and Use 

Eric Geisler BLM Soil, Permafrost, and Gravel Resources 

Joe Keene BLM Cultural Resources 

Joesph Galli 
K. Melody Debenham Spill Risk Assessment; Contaminated Sites 

N. Shelly Jones BLM 
BLM Alternatives 

Scott Guyer BLM Wetlands and Vegetation 

Anne Erickson BLM Vegetation 


Beth Mikow BLM Sociocultural; Subsistence 


Jennifer Schein-Dobb 
BLM Terrestrial Wildlife 


Matthew Ferderbar BLM Soils and Permafrost 


Air Quality; Climate and Climate Change 
BLM 


Zach Million Wilderness Characteristics 
Kristen Hansen 


Economics 
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Project Manager 

Assistant Project Manager; Project Coordinator; Technical Editor; 
Alternatives 

NEPA Writer; Land Ownership and Use; Environmental Justice; 
Public Health 

Wetlands and Vegetation; Contaminated Sites; Wilderness 
Characteristics; Spill Risk Assessment, Prevention, and Planning 


Zachary Huff 


Donna Robinson 


Adam Morrill 


Keri Nutter DOWL Soils, Permafrost, and Gravel Resources 

Euan-Angus MacLeod Water Resources 

Chris Harring GIS and Graphics 

Tim Jameson BR icime Gir tl tae | 
Soha Qadir DOWL Graphics 

Emily Anderson DOWL Administrative Record 

Caitlin Kennedy_ DOWL Cultural Resources; Administrative Record 

Josh Grabel DOWL Wetlands and Vegetation 

Jovie Garcia DOWL Public Involvement Support; Project Administration 

Morgan McCammon DOWL Public Involvement Support 
Document Production Manager; Public Involvement Support 
Amanda Childs SWCA Public Involvement Support 

Visual Resources 

Kari Chalker Managing Editor 
Technical Editor ] 
Diane Bush SWCA Technical Editor 

SWCA Technical Editor 

Kimberly Proa |SWCA 508 Compliance 
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Willow Master Development Plan Final Environmental Impact Statement 


Project Responsibility 
08 Compliance 
omment Analysis 
limate Change; Air Quality 


SWCA 
SWCA 
Ramboll 
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Kelley Cox 
Sue Wilmot 
Krish Vijayaraghavan 
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Couriney Taylo Ramboll 
Ross Beardsle Ramboll Climate Change 

Kristen Wallace Landau Associates Noise 

Adrian Gall Birds; Endangered Species Act Consultation 


Lauren Attanas Birds; Endangered Species Act Consultation 


Alex Prichard 
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Terrestrial Mammals 


Birds; Endangered Species Act Consultation 

FTerestial Mamirals © ste ae 

Bill Mons Ow Ride 
Morgan Bender Ow Ride 
cient Wesion Solutions 
Justin Blank ERC 
Stephen Braund SRB&A 
Elizabeth Sear SRB&A 
Paul Lawrenoe SRB&A 
Raena Schrae SRB&A 
Leah Cuyno Northem Eeonomis 
See 
Joy Huntington Ugaqii Consulting 


Note: AHC (Arctic Hydrologic Consultants); ANILCA (Alaska National Interest Lands Conservation Act); BLM (Bureau of Land Management); GIS 
geographic information systems); HMM (Hydraulic Mapping and Modeling); NEPA (National Environmental Policy Act); NLEC (Northern Lights 
Environmental Consulting); Owl Ridge (Owl Ridge Natural Resource Consultants, Inc.); QA/QC (quality assurance/quality control); SRB&A (Stephen R. 
Braund and Associates); SWCA (SWCA Environmental Consultants). 
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